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when compression 
ratios were 3 to 1, 
any good oil ring 
would de...as in 
this sexy 1912 Reeves 
“Sextoauto”’. Virtues 
claimed for the six- 
wheel principle 
included a “ride like 
a Pullman Palace 
Car’ and a reduction 
in tire trouble and 
expense. 


lt takes the PC type “98” 


The Perfect Circle Type ‘‘98” Chrome oil ring 
was specifically designed to meet the exacting 
demands of today’s high-compression engines. 
Featuring universal application, bottomless 
and conventional grooves, all depths, the 

PC Type ‘‘98” oil ring was the first to have 

a patented side-sealing action with multiple 
tiny springs that exert both side and radial 
pressure. And of utmost importance, 

Type “98” Chrome Oil Rings provide 
maximum oil drainage! Perfect Circle 
Corporation, Hagerstown, Indiana; The 
Perfect Circle Co., Ltd., 888 Don Mills Road, 
Don Mills, Ontario. 


RFECT CIRCLE 


PISTON RINGS 


Preferred by more people than any other brand! 


U.S. patents 2,635,022 and 2,695,825 





MAST-GUIDE 
BALL BEARING 
SIMPLIFIES DESIGN 
and LOWERS MAINTENANCE 
cost! 


New Departure’s mast-guide ball bearings bring lift 
truck designers greater variation in upright construction. 
These bearings eliminate sliding metal-to-metal contact 
and multiple bearings of complex design . . . as well as 
need for maintenance by the end user. 


aoe 


ee Te =a 


The mast-guide bearing is integrally sealed and lubri- 
cated for life. The heavy-section outer ring gives the 
added beam strength and shock resistance required for 
rugged duty. The extra width of the outer ring provides 
more contact surface to reduce mast brinelling. The 
hardened and ground “‘tire’”’ is part of the bearing itself, 
resulting in lower cost for the lift truck manufacturer. 


These bearings give the same advantages common to all 
New Departure ball bearings—unexcelled long-life per- 
formance in handling heavy combined loads . . . lowest 
operating friction for consequent improvement 

in horsepower efficiency. Also, there is no need 

for relubrication or adjustment throughout 

years of service. 


Write for examples in your field where New 
Departure ball bearings and bearing engineer- 
ing service help make good products better. 


Photo: Courtesy of Clark Equipment Co. 


BALL BEARINGS MAKE GOOD PRODUCTS BETTER 


NEW DEPARTURE @ DIVISION OF GENERAL MOTORS @ BRISTOL, CONN, 
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For high-integrity fluid lines 
specify R/M FLEXIBLE THIN-WALL © Teffon HOSE 


You can depend on R/M Flexible 
Thin-Wall “Teflon” Hose to withstand 
corrosive fluids, high mechanical stress- 
es, and extreme ambient temperatures. 
In every application, it means an extra 
measure of safety and performance. 
R/M’s new hose — stainless steel 
wire-braided or rubber-covered — is 
extremely flexible and does not ex- 
pand, contract or fatigue. It can be 
kept in continuous service at tempera- 
tures from —100° to +400°F, and is 
chemically inert to hydraulic fluids 
and synthetic lubricants. Also it has a 


very low coefficient of friction, reduc- 
ing pressure drop in fluid systems to 
a minimum. 

R/M Flexible Thin-Wall “Teflon” 
Hose is one of a large family of prod- 
ucts developed by R/M engineers to 
take advantage of the unique proper- 
ties of this material. Our long experi- 
ence with “Teflon” is your best 
assurance of the highest quality. 

This hose is available through lead- 
ing coupling manufacturers. A list of 
suppliers and complete specifications 
will be furnished on request. 


*, 


Other R/M “Teflon” products for the automotive and oviatior 
justries include rods, sheets, tubes and tape; centerless 
nd rods held to very se tolerances; stress-relieved 
ed rods and tubes; Raylon — a mechanical grade of 
3 many of the properties of virgin “Teflon.” 

>r write R/M 


RAYBESTOS-MANHATTAN, INC. 


PLASTIC PRODUCTS DIVISION, MANHEIM, PA. 


FACTORIES: Manheim, Pa.; 


Paramount, Calif.; Bridgeport, Conn.; 


Peterborough, Ontario, Canada 


No. Charleston, S.C.; 


Passaic, NJ.; Neenah, Wis.; Crawfordsville, Ind.; 


RAYBESTOS-MANHATTAN, INC., Engineered Plastics « Asbestos Textiles »« Mechanical Packings » Industrial Rubber * Sintered Metal Products *« Rubber Covered Equipment 
Abrasive and Diamond Wheels « Brake Linings « Brake Blocks « Clutch Facings e Laundry Pads and Covers e Industrial Adhesives « Bowling Balls 


SAE JOURNAL, September, 1957, Vol. 65, No. 10. Published monthly except two issues in January by the Society of Automotive Engineers, Ine, 
Publication office, at 10 MeGovern Ave., Lancaster, Pa. Editorial and advertising department at the headquarters of the Society, 485 Lexing 


ton Ave., New York 17, N. Y. $1 per number: 


$10 per year; foreign $12 per year; to members 50 cents per number, $5 per year. Entered as 


second class matter, September 15, 1948, at the Post Office at Lancaster Pa., under the act of August 24, 1912. Acceptance for mailing at spe- 


cial rate of postage provided for in the Act of February 28, 1925, embodied in paragraph (d-2), See. 34.40, P. L. and R., of 1918 


entry at New York, N 


Additional 





. * | 
finest quality! 
Precision ‘‘O"’ Ring quality is maintained by 3. Meet the specifications. 
over 100 inspections and quality control tests. Have a sealing problem? You'll find the 
As a final step, ‘’O”’ Rings are rigidly inspected answer at Precision. There’s a Precision 


to assure ‘'O”’ Rings that are: engineer ready to help you with ‘’O” ring 
l. Free of flash. 2. True to size. specification and with product design. 


Specify Precision —first in quality 


®recision Rubber Products Corporation 
"O” Ring and Dyna-seal Specialists 


3110 Oakridge Drive, Dayton 7, Ohio Canadian plant at: Ste. Thérése de Blainville, Québec 
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WITH OVER 400 PRODUCTS OF THE HIGHEST QUALITY 


MATERIAL HANDLING 


Electrical equipment + Traction motors 
Lift motors « Wire and cable 
Dashboard instruments 
Spark plugs « Batteries « Horns 
Name plates « Molded plastics 


ELECTRONICS 
Wire + Die castings 
Name plates « Molded plastics 


GOVERNMENT 
Spark plugs « Batteries 
Electrical equipment + Special products 
Wire and cable 


INDUSTRIAL ENGINES 


Electrical equipment « Spark plugs 
Batteries « Wire + Instruments 
Name plates « Die castings 


e*eeeeeeeeeeeeveeeeee e080 €EO 6. O82 42 2 6.0 So's SBS 42H 2.482 9 906 8 6.6.6 erseeeeaeaeoeuseo@ese@evVeoe OO 


FARM EQUIPMENT 


Electrical equipment 
Batteries « Spark plugs 
Wire and cable « Instruments 
Name plates + Molded plastics 


AVIATION 
Wire and cable + Instruments 
Batteries » Spark plugs 
Name plates + Die castings 


ELECTRICAL APPLIANCES 


Wire + Die castings » Name plates 
Molded plastics « Instruments 


AUTOMOTIVE REPLACEMENT 


Service Parts for 
Auto-Lite-equipped vehicles 
Spark plugs « Batteries + Wire and cable 


ee e@oeeoceeeegee eae eoeoeseg eee eee sd Ore eae Se O66 @ + 4-6 8 6 © OS 
TO SSC HCECe Cee Ce oe eh 010 £968 CHS CS OHA DOH BOS SS 8 O'S 
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From twenty-nine plants in twenty- 
three communities throughout the 


United States and Canada, Auto-Lite 
MARINE 
Electrical equipment for inboard motors 
Electrical starting motors 
and equipment for outboard motors 
Batteries » Wire and cable 
Spark plugs « Horns « Name plates 
Molded plastics + Die castings 


AUTOMOBILES AND TRUCKS 


: J : Automotive electrical equipment 
products of the highest quality. 5 | Bumpers and grilles » Wire and cable 
Dashboard instruments 
; Die castings « Molded plastics 
wire for modern aircraft, electrical i Tail-light assemblies « Spark plugs 
= 7 ; Batteries » Windshield wipers 
equipment for the automotive te Horns + Seat and window actuators 
ee Hub caps » Toplift motors 
Scuff plates « Iron castings 


of other products . . . it serves best 3 Name plates 


serves industry with more than 400 


Whether it be intricate die castings, 


industry, or any one of hundreds 
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when it comes from Auto-Lite. 


THE ELECTRIC 


AUTO-LITE COMPANY 
TOLEDO 1, OHIO 
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Tubeless Tires 
core Again 


OTHING’s tougher on tires—or rims—than running 
over jagged rocks, as you may have good reason 
to know. 


That tubeless tires can be used on such a job, and so 
effectively, is in large measure due to Goodyear’s 
remarkable development—the Tru-Seal Rim. This is the 
rim that has been adopted as standard by the Tire and 
Rim Association for tubeless replacement of all con- 
ventional tire sizes 12:00 and larger. 


Tru-Seal is the only practical, economical method yet 
devised to seal a multiple-piece rim. It’s just one of the 
many advances resulting from Goodyear’s matchless 
experience in building rims for every type of vehicle. 
When you specify Goodyear rims you get: 


Unusual Strength: Thanks to an exclusive double- 
welding process, and added support at points of greatest 
stress, present-day Goodyear Rims are far stronger than 
previous rims. 


Ease of Tire Mounting: No tube and flap troubles. 


Buy and 


ea 


Special Tools: Goodyear alone provides both hydraulic 
and hand tools especially made for off-the-road 
equipment. 


Bond-a-Coat Finish: This protective coating affords 
long-lasting resistance to rust and corrosion. 


If you have a rim problem, why not talk it over with 
the G.R.E. (Goodyear Rim Engineer). He’ll save you 
time and money by helping you select the type and size 
of rim best suited to your needs. Write him at Goodyear, 
Metal Products Division, Akron 16, Ohio, or contact 
your local Goodyear Rim Distributor. 


New Tru-Seal Rims—for 
sizes 12:00 and up, in- 
cluding all earth-mover 
and grader sizes. This 
rim is similar to multiple- 
piece rims now in use— 
PLUS airtight Tru-Seal 
rubber ring which com- 
presses into sealing 
groove when tire is 
mounted. 


Tire on Tru-Seal Rim 


-. GOODFYEAR 


Y Seal —T.M. The Goodyear Tire & Rubber Company, Akron, Ohio 


MORE TONS ARE CARRIED ON GOODYEAR RIMS THAN ON ANY OTHER KIND 
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Hey rey compact ... easily adjusted ... bind-free 
The Dostal & Lowey Company manufactures automatic 


bottle washing machines. There is a Single End machine 


PS of rugged construction which can be operated by unskilled 
labor; and there is a Double End washer of great speed 
and efficiency for high production. 


The D & L Single End machine uses 
28 and the Double End machine uses 14 


D & L Double End 
Bottle Washer 


; ; D & L Single End 
This exploded view shows Bottle Washer 
the single ball which revolves in the 
bronze races and corrects operating 
misalignments, 


Unibal has many advantages, but those features which 
led D & L to choose Heim Rod Ends were their compactness, 
tile Unibal for your linkages? Heim their ease of adjustment after installation, and the fact 
that they operate with a bind-free smoothness. The 
engineers will help you with sugges- minimum maintenance (not a single failure or replacement 
in six years of use) and self-alignment of Unibal further 
improves the smooth operation of the D & L Bottle Washers. 


iim fe practically all motions of 
the machines has helped to bring out an important sales 
point — spare parts inventory is kept to a minimum. 


PLEASE WRITE FOR Dire HEIM COMPANY 


Have You considered the versa- 


tions and samples. The leading bear- 


COMPLETE CATALOG FAIRFLEL OD, CONNECTICUT 
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THE WAGNER 

ROTARY COMPRESSOR 

IS IMPORTANT IN MAKING 
WAGNER AIR BRAKES 
SAFE... EFFICIENT 
-ECONOMICAL! 


Actual field analysis shows that Wagner Rotary Air Compressors 
are safe—efficient—economical. They provide plenty of air for any 
emergency... have fast air recovery...and consistently keep 
service costs low because of exceptionally long life and easy, 
infrequent maintenance. 
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WAGNER MOISTURE 
EJECTION VALVE 


Wagner Rotary Air Compressors, available in either 9 or 12 
C.F.M. capacity, air or water-cooled, are the heart of every Wagner 
Air Brake System. These Compressors are the only compressors 
that employ true rotary motion, with minimum friction loss. And 
because oil is separated and cooled before air is discharged, air 
temperature is reduced and formation of carbon, sludge and 
varnish in air lines is prevented. 


is one of many important Wagner 
Air Brake Components available to 
you. This fully automatic valve keeps 
air reservoir clean and dry. 


Operating in the 15 to 20 p.s.i. air pressure range, 
it ejects moisture with each average brake application 
without causing a noticeable drop in tank pressure. 
May be mounted in any convenient location. No heat- 
ing element is needed, as this valve cannot freeze in 
open (exhaust) position. Installation is quick and easy. 


It will pay you to include Wagner Air Brake Systems as standard 
equipment on the vehicles you manufacture. For complete in- 
formation on Wagner “straight air” or “air-over-hydraulic” sys- 
tems, send for your file copy of Wagner Bulletin KU-201. L-—————— —— — ——————— ---—-—- 4 


. . 
Wagner Electric Corporation 6378 PLYMOUTH AVENUE + ST. LOUIS 14, MO., U.S.A. 


Wagner Ai Breke Gute 


ont QOTARY AIR COMPRES 


Hetrt af the ager -$.* oo 


LOCKHEED HYDRAULIC BRAKE PARTS and FLUID * NoRol * CoMaX BRAKE LINING * AIR BRAKES * AIR HORNS * TACHOGRAPHS * ELECTRIC MOTORS * TRANSFORMERS * INDUSTRIAL BRAKES 
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How new cushioning medium makes 


ant this deep piping Aw eypPinswe 
houteneniion, 2 


VO. Slo Airgpam, 
molaea ae 

How dots one 
jou this headrest, | | 


p . 2 


operations than 


ONE DOESIVT 
Can be. 


A single simple, 
wnig Wound unt: 


eulaide bolster Keep 
Wy ohape @ 


LOR THE LIFE OF 
THE CAR. 9t3 


Permianontly molded Aifoam. 


Thio nwiveR Lase is fine — but where 
dots onc put the mechaniom 7 


WHERE IT BELONGS. ‘Tnotaed Airfoam stat Cushions Take 
fr lesa depth. han. the Conventional Apringa Ana pattiing. 
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dream seats practical 


—and creates new R-O-O-M, 
new comfort, new appeal! 


LIMITED INTERIOR SPACE needn’t limit your creative think- 
ing about seating. 

That is—if you make the most of the wonderful new freedom 
of design offered by full-depth AIRFOAM. 


For full-depth AIRFOAM is so much more than an unusually 
comfortable cushioning alternate! 


Molded to your specifications, AIRFOAM is a completely different, 
astoundingly versatile cushioning medium that eliminates bulky 
components. It allows you to do things not possible with conven- 
tional methods. New things—inspiring things—sales-minded 
things—and because of the unique advantages of AIRFOAM, for- 
ever practical! 


Some of the best names in the industry have repeatedly broad- 
ened their scope by consulting AIRFOAM Development Engi- 
neers. Perhaps we can answer some key questions for you. 
Goodyear, Automotive Products Dept., Akron 16, Ohio. 


jg SS: STITT 
eG 8 no Te ¥ 


GROSS SECTION COMPARES OLD AND NEW SEAT CONSTRUCTION: 


MADE ONLY BY 


ea A 


THE WORLD'S FINEST, MOST MODERN CUSHIONING 


Airfoam—T.M. The Goodyear Tire & Rubber Company, Akron, Ohio 
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MIDLAND 





“We operate a big 


fleet... MIDLAND 


makes money for us!” 


“We've been using Midland Power Brake 
equipment on our trucks and trailers for 
years,” continues Don B. Smith, Secretary 
and Treasurer of Consolidated Freight Co., 
Saginaw, Michigan, “and it’s been a mighty 
good investment for us — performance-wise, 
service-wise, any way you look at it.” 

Mr. Smith’s high regard for Midland brak- 
ing systems is shared by hundreds and thou- 
sands of truck operators all over America. 

Midland has the most complete line of 
power brakes — air and vacuum. And you 
can count on Midland equipment giving you 
long, trouble-free service — at lowest overall 
cost — because highest quality is engineered 
and built into every Midland product. 

If you haven’t completed converting your 
trucks or trailers to meet current ICC regu- 
lations governing emergency braking con- 
trols, we’d like to serve you. Our equipment 
does more than comply with what the ICC re- 
quires. We give you extra protection and 
service features that make money for you. 

There’s a Midland Distributor near you. 
He’ll welcome your call. 


THE MIDLAND STEEL PRODUCTS COMPANY 
OWOSSO DIVISION * OWOSSO, MICHIGAN 
Export Department: 38 Pearl Street, New York, N. Y. 


Midland Air Compressors 

have many exclusive ad- 

vantages, are known for 

their clean, carbon-free op- 

eration, their ability to pro- 

duce pressure faster with 
less power, 





Photographed on the loading platform of Consolidated Freight 

Company’s Detroit terminal is Don B. Smith, Secretary-Treasurer 

of the concern, which was founded in 1926. The company 

operates over 900 pieces of equipment, has 17 terminals lo- 

cated in 4 states: Michigan, Ohio, Indiana, Illinois. Consoli- 

dated’s President is A. F. Mathews, whose headquarters are 
the firm’s main offices at Saginaw, Michigan. 
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Latin Square, Univac and 36 years experience 
all three help assure National Seals are best engineered 


Univac you know, experience you know; the Latin seals and Micro-Torc®, major forward step in leather 
Square? An ancient, half-forgotten solver of problems seals, are but two examples. 

having many variables. Today, National Seal engineers National Seal’s advanced engineering, in plant or field, 
use it to reduce exploratory engineering time as much as is ready now to help you solve sealing problems. This help 
753%. is yours for a telephone call. 

Old, new, time-tested and visionary—National Seal engi- 

neers embrace every approach that can help keep Na- VITAL: Whatever seals you buy, save trouble and expense 
tional Seals the best engineered in America. Results have later on by specifying them “on the board.” For safety, 
been good. Syntech®, the milestone in synthetic rubber have specifications checked by a National Seal engineer. 


NATIONAL SEAL Division, Federal-Mogul-Bower Bearings, Inc. 


General Offices: Redwood City, California; Plants: Van Wert, Ohio, Redwood City and Downey, California 


National Field Engineers At Your Service: Chicago, IIl., Room 462, McCormick Building, 

HArrison 7-5163 * Cleveland, Ohio, 210 Heights Rockefeller Bldg., YEllowstone 2-2720 36th Year 
Dallas, Texas, 2520 West Mockingbird Lane, FLeetwood 2-7541 + Detroit, Mich., 13836 Puritan Avenue, VErmont 6-1909 

Downey (Los Angeles Co.), Calif., 11634 Patton Rd., TOpaz 2-8163 + Indianapolis, Indiana, 2802 North Delaware St., WAlnut 3-1535 
Milwaukee, Wis., 647 West Virginia St., BRoadway 1-3234 * Newark, N. J., 1180 Raymond Blyd., Mitchell 2-7586 4228 
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The Indian sign for fast, efficient 
motor freight transport is found on 
the highways 34 of the way across the 
nation! Navajo Freightlines, Inc. of 
Denver, sends more than 225 Auto- 
car, White-Freightliner, Diamond T, 
and International tractor equipped 
rigs—most of which are equipped 
with Fuller 10-speed R-96 Roap- 
RANGER Transmissions—over 30 mil- 
lion miles of Navajo trail annually. 
Bill Gregory, Maintenance Super- 
intendent of Navajo’s Denver Divi- 
sion, says: ‘““We like the Fuller 





Over 225 blue-eyed 


Indians roam 


NAVAJO trad with 
ROADRANGER’ Transmissions 


10-speed R-96 ROADRANGER Trans- 
mission for its simplicity, easy shift- 
ing and ability to provide 10 forward 
speeds in the shortest possible dual 
drive tractor.” 

The R-96 ROADRANGER, with 10 
selective ratios evenly and progres- 
sively spaced in short 28% steps, gives 
Navajo drivers complete control of 
every situation . . . provides the flexi- 
bility of operation required to meet 
every varying condition of time, 
traffic and terrain. It makes Navajo 
drivers safer on the trail. 

You too can profitably apply Fuller 
semi-automatic ROADRANGER Trans- 
missions to your operation. Ask your 
truck dealer now for full details on 


the easiest-shifting transmissions 
available for your fleet. Specify Fuller 
ROADRANGER Transmissions for 
faster trip time, lower fuel consump- 
tion longer engine life, less driver 
fatigue and greater profits. Fuller 
Manufacturing Company (Transmis- 
sion Division), Kalamazoo, Michigan. 





TRANSMIS 


Autocar Tractor with NH Cummins diesel engine and Fuller 10- 
speed R-96 ROADRANGER Transmission—ready to roll for Navajo. 
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For the Sake of Argument 


Analysis and Action . . . 


By Norman G. Shidle 


Analysis is a sound first step to solution of most business 

and engineering problems. But analysis alone never solved 

anything. Without analysis, solutions are sometimes pos- 
sible. Without synthesis, focus, and action they never are. 


Most of us are more Keen to analyze than to act; to take 
apart than to put together. 


“Analysis has to precede intelligent synthesis,” we ra- 
tionalize. “You can’t fix a broken clock until you disas- 
semble the parts and find out exactly what’s wrong. Only 
then can you reassemble it correctly.” 


We’re quick to see and state what’s wrong with a pro- 
gram or a person .. . but slower to see or state what ought 
to be done... . and still slower to do what is needed. 


Critical analysis comes easy, because, as often as not, it’s 
an emotional gratification. 


And analysis is blood-relation to criticism. .. . Criti- 
cism is, in fact, the black-sheep brother of analysis. So 
close is the resemblance that we often mistake one for the 
other—especially when judging our own “analysis.” 


Decision and action for correction or solution, on the 
other hand, is plain hard work for most of us. It brings 
little emotional gratification until completion of the proj- 
ect ... at which we arrive all too seldom. 


Apathy steps in with uncomfortable frequency, clouds 
our vision, ... leaves an error uncovered but uncorrected. 
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ENGINE REVOLUTIONS PER HOUR iT 
CONVENTIONAL EATON AXLE SAVED 
AXLE HIGH HIGH-HIGH 


Rey 


67990 6970 


101985 10455 les 


135980 13940 


a Cut Down 
"Revolutions per Mile’ 


Save Operating and Maintenance 
Costs—Make Trucks Last Longer! 


Based on most popular axle ratios 
and tire size. 


The chart above shows the big reduction in engine revolutions 
made by Eaton 2-Speed Axles in high-high gear ratio. Fewer 
Revolutions per Mile mean reduced piston travel, less wear 
on every rotating engine part and power transmitting unit. 


Not only when highballing on the open highway—but in 
every hauling situation—pulling out of the hole under full 
load, climbing steep grades, maneuvering in city traffic— 
Eaton 2-Speeds save wear and tear on engines by permitting 


them to operate in their most economical speed range. This 
More than Two Million 


results in important savings in operating and maintenance 
Eaton Axles in Trucks Today. 


costs, thousands of extra miles between engine overhauls, 
fewer interruptions of operation, and more miles in the life 
of the truck. 


—Eee BEE Gye ees 
MANUFACTURING COMPANY 
CLEVELAND, OHIO 


ros PRODUCTS: Engine Valves*® Tappets * Hydraulic Valve Lifters ® Valve Seat Inserts * Jet Engine Parts * Hydraulic Pumps 
Motor Truck Axles * Permanent Mold Gray Iron Castings * Forgings ® Heater-Defroster Units * Automotive Air Conditioners 
Fastening Devices * Cold Drawn Stee! *® Stampings ®* Gears ® Leaf and Coil Springs * Dynamatic Drives, Brakes, Dynamometers 
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~» Radiotracer study points way to make... 


Y means of radioactive hydrocarbons, present in 

only tracer amounts, it has been possible recently 

to draw some very definite conclusions about the ef- 

fect of gasoline hydrocarbon composition on deposit 
formation. The most important of these are: 


1. The deposit-forming tendency of hydrocarbons 
goes up strongly with increasing boiling point. 

2. Aromatics are much worse deposit formers than 
paraffins. Olefins are intermediate. 

3. The carbonaceous part of combustion-chamber 
deposits appears to form via a mechanism involv- 
ing condensation followed by carbonization. 

4. Careful control of the high boiling end of the 
gasoline is needed to make a clean-burning fuel. 


In brief, the technique consists of adding to a 
typical gasoline a very small amount of a radioac- 
tive hydrocarbon labeled in one or more positions. 
The radioactivity of the fuel is measured and the 
fuel is then burned in a single-cylinder engine. The 
deposits are collected and their radioactivity is 
measured. The ratio of the specific activity of the 
deposits to that of the fuel has been called the “‘con- 
centration ratio.” (Specific activity is the activity 
per unit weight of carbon.) This ratio is a measure 
of a component’s deposit-forming tendency. The 
higher the concentration ratio the worse the com- 
ponent. The concentration ratio is the most im- 
portant measurement obtained in these studies. Fig. 
1 shows how this ratio is determined. 


Advantages of Radiotracer Technique 


This technique has several advantages over con- 
ventional methods: 


1. It measures the deposit-forming tendency of 
a component in the concentration in which it ac- 
tually is present in the gasoline. The gasoline is 
not unbalanced by the addition of large amounts 
of the material to be studied. There is no assur- 
ance, for example, that toluene present in 50% con- 
centration will behave the same way as when pres- 
ent in 2% concentration. The radiotracer technique 
uses the labeled material in amounts too small to 
affect the concentration of the component. 
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2. By varying the labeled position, it is possible 
to differentiate not only among compounds, but 
even among carbon atoms in the same molecule. 

3. Results are expressed directly as deposit-form- 
ing tendency, not as some other property from 
which the tendency must be inferred. 

4. The test is reproducible. 

When using a leaded fuel, about 80% of the de- 
posits is composed normally of lead salts, hence the 
gasoline hydrocarbons might seem to be of little im- 
portance. But this is not true. Cleaner burning 
hydrocarbons lead to a substantial reduction in de- 
posit weight and harm. 

In a controlled field test with two cars, replacing 
the commercial gasoline with leaded isooctane low- 
ered the deposit weight substantially, cut the de- 
posit volume in half, and reduced the equilibrium 
octane requirement by 11 units. Moreover, even 
though the same amount of lead passed through 
the engine in both tests, there was much less present 
in the deposits when isooctane was the fuel. This 
indicates the importance of the carbonaceous part 
of the deposit, not only in itself, but also because it 
acts as a matrix to which the lead adheres. Con- 
ceivably, if the carbonaceous part of the deposit 
could be eliminated the entire deposit might dis- 
appear. This makes apparent that an improvement 
in the deposit-forming properties of the gasoline 
hydrocarbons would be of great value in all aspects 
of engine performance affected by combustion- 
chamber deposits. 


Experimental Results 


The deposit-forming tendency of hydrocarbons 
rises strongly with increasing boiling point. This 
is especially obvious with aromatics, as shown in 
Fig. 2, and is probably the most important considera- 
tion in the design of a clean-burning gasoline. 
(Fig. 2 shows the average concentration ratios 
throughout the combustion chamber at the end of 
the runs.) For example, isohexyl toluene boiling at 
465 F has a concentration ratio of 6.06 and forms 
almost 14 times as many deposits at a given fuel 
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Clean-Burning Gasoline 


Based on paper by .. B. Shore and K. F. Ockert, Esso Research and Engineering 


concentration as toluene, which boils at 213 F. The 
increase in concentration ratio becomes especially 
large at a boiling point just below 400 F. 

At a given boiling point, aromatics are more 
harmful than paraffins, while the olefins are inter- 
mediate. This has long been suspected, but quanti- 
tative data giving the magnitude of the differences 
are only now available. The results in Fig. 2 indi- 
cate that the concentration ratio of paraffins goes 
up with the boiling point in the same way as the 
concentration ratio of aromatics. At a given boil- 
ing point the aromatics are nearly three times 


worse than paraffins, but there is little change in 
their relative harm as the boiling point increases. 

Boiling point seems to be the only factor in de- 
termining the deposit-forming tendency of aro- 
matics. In other words, as long as a compound con- 
tains at least one aromatic ring, its deposit-forming 
tendency can be predicted from its boiling point 
alone. Four kinds of aromatics were evaluated: 
toluene and two of its derivatives; one benzene de- 
rivative; indane, an aromatic alicyclic compound; 
and naphthalene, a condensed ring aromatic. 
Plotted against boiling point, all concentration ra- 
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Fig. 2—Deposit-forming tendency of hydrocarbons goes up with in- 
creasing boiling point. Aromatics are most strongly affected. 


Table 1—Calculation of Deposit-Forming Tendency 





Concen- Deposit- 
Components tration Forming 
Ratio Tendency 
20% toluene 0.44 0.088 
Gasoline 1 70% naphthalene 3.40 2.380 
10% propyl benzene 0.86 0.086 
Total gasoline= 2.554 
60% toluene 0.44 0.264 
Gasoline2 10% naphthalene 3.40 0.340 
30% propyl benzene 0.86 0.258 
Total gasoline= 0.862 
Table 2—Gasoline Hydrocarbon Constituents 
Boiling % % % % 
Cut No. . Aro- ... Paraf- 
Range, F Fuel matics Olefins fins 
Light ends To 78 6.13 0 60 40 
1 78—-127.4 18.0 0.9 59.0 40.1 
2 127.4-186.8 12.9 8.4 42.4 49.2 
3 186.8—237.2 17.3 24.1 27.7 48.2 
4 237.2-287.6 20.0 40.7 18.1 41.2 
5 287.6—-338 16.0 57.5 12.9 29.6 
6 338-388 6.13 79.0 6.4 14.6 
Bottoms Undistillable 1.73 67 3.0 30 


at 50 mm of Hg. 
Average molecular 
weight: 
Olefins—290 
Paraffins—290 
Aromatics—178 


tios fall on the same smooth curve with almost no 
scatter. 

In an aromatic, all carbons in the molecule are 
equivalent in tendency to make deposits. If there 
were any striking differences, it is extremely un- 
likely that the concentration ratios would fall on a 
smooth curve as they do. The effect of location of 
the labeled atom would be superimposed on the 
boiling point effect and would cause scatter. Since 
there is no scatter, it is inferred that there is no 
effect of carbon atom location. 

On any one surface the concentration ratios do 
not change systematically as the deposits build up. 
In several tests, the engine head was removed at 
intervals and small amounts of deposit were re- 
moved and analyzed. No systematic differences 
were noted. 

Concentration ratios do not change with time. 
For example, 20-hr results are a mixture of the layer 
formed during the first 10 hr plus the layer formed 
during the second 10 hr. The deposits formed to- 
ward the end of the test could be substantially dif- 
ferent from those formed earlier without materially 
affecting the results. This is especially true since 
less material is formed per unit time as the test con- 
tinues, due to the increasing surface temperature as 
the deposit accumulates. For these reasons it is im- 
possible to be absolutely certain that deposits formed 
on old deposits are identical in their sources with 
those formed on clean surfaces. 

There is an effect of deposit location on concen- 
tration ratio, due probably in the main to differences 
in surface temperature throughout theengine. Anal- 
ysis of deposits from separate locations revealed de- 
posits having a high per cent of carbon had a gen- 
erally lower concentration ratio. This is shown in 
Fig. 3. Per cent of carbon in the deposit is felt to be 
not in itself the important variable but rather a 
measure of the average temperature of the surface 
on which the deposit is formed. The higher the per 
cent of carbon in the deposit the lower its tempera- 
ture. The concentration ratio is almost invariably 
lowest on the intake valve and highest on the piston 
top. 


Mechanism of Deposit Formation 


The most likely explanation for the mechanism 
of deposit formation is that they are formed via a 
liquid phase. The molecules are first liquified, fol- 
lowed by complete carLonization in that phase. This 
mechanism explains the strong effect of boiling 
point on deposit formation. Boiding point will gov- 
ern directly the tendency of a compound to liquefy; 
it is not an accidental variable but is really control- 
ling. There is no way at present of knowing whether 
the liquid phase consists of droplets in the main vol- 
ume of the combustion chamber or of liquid con- 
densed or adsorbed on the chamber walls. Perhaps 
both occur. 

If the hydrocarbons form deposits by first con- 
densing on the wall, increasing the wall temperature 
should cut down on the condensation rate and, 
therefore, on the deposit formation. A number of 
studies have supported this. 

Studies show that the lubricant contribution to 
deposit weight islow. With the full boiling gasolines 
it is probably around 2%; at most it is 8%. This 
might not be the case with typical automotive en- 
gines. CFR test engines are designed for very low oil 
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consumption. Moreover, the lubricant used was of 
high quality, that is, low deposit-forming tendency. 
In automotive engines the contribution might be 
substantial and should not be neglected without 
good reason. 


Tendency to Form Deposits 


Obviously, the deposit-forming tendency of the 
hydrocarbon part of an entire gasoline can be deter- 
mined from the deposit-forming tendencies of the 
individual components. The weighted average of 
the concentration ratios of the components will give 
a number proportional to the deposit-forming tend- 
ency of the hydrocarbons in the fuel. This is dem- 
onstrated by the simple, hypothetical example 
shown in Table 1. It shows that the hydrocarbon 
part of gasoline No. 1 will form about three times as 
many deposits as the hydrocarbon part of gasoline 
No. 2. 

The deposit-forming tendency is directly propor- 
tional to the sum of the concentrations times the 
concentration ratios. The concentration ratios may 
be read directly from Fig. 3, or more conveniently 
from the semilog plot (Fig. 4). The concentrations 
may be determined by conventional analytical tech- 
niques. Thus the relative deposit-forming tenden- 
cies of gasoline can be readily calculated without ex- 
pensive engine testing. 


Where the Deposits Come From 


A base gasoline was cut into fractions and each 
fraction analyzed separately for hydrocarbon type. 
The results are shown in Table 2. When the light 
ends were evaluated it was found that this top 98.3% 
of the gasoline contributed only 35% of the carbona- 
ceous part of the deposits, which means that 65% of 
the deposit must have come from the bottom 1.73% 
of the gasoline. 

This is difficult to check. The greatest difficulty 
lies in estimating the boiling point of the aromatic 
fraction of the bottoms. An aromatic of a molecular 
weight of about 178 can have a boiling point any- 
where from 507 F for a normal alkyl benzene to 
672 F for anthracine. Also, it is necessary to extra- 
polate the curves in Fig. 4 well beyond the experi- 
mental data. Nevertheless, the value of 0.65 does 
not appear unreasonable for the gasoline bottoms. 
By estimating the boiling point from the molecular 
weight, the paraffin contribution is calculated to be 
about 0.16 and the olefin contribution about 0.02. If 
the aromatics are alkyl benzenes, the aromatic con- 
tribution is 0.13. If the aromatics are all polynu- 
clear, the aromatic contribution is about 1.1. The 
aromatics are probably therefore a mixture of alkyl 
benzenes and polynuclear materials and the 1.73% 
bottoms can cause 65% of the carbonaceous part of 
the deposits. 

The moral is clear. To make a clean-burning 
gasoline, look to the bottoms. Keep the heavy mate- 
rial out. With the aid of these precepts it’s possible 
to make an exceptionally deposit-free gasoline, sim- 
ply by keeping a careful check on its hydrocarbon 
constituents. 

(Paper, “Combustion-Chamber Deposits—A Radi- 
oactive Study,” on which this abridgment is based is 
available in full in multilith form from SAE Special 
Publications, 485 Lexington Ave., New York 17, N. Y. 
Price: 35¢ to members; 60¢ to nonmembers.) 
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Fig. 3—Deposit location affects concentration ratio due mainly to dif- 
ferences in surface temperature. This is shown for five aromatics. 
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Fig. 4—Concentration ratios shown in Fig. 3 are here shown in a 
semilog plot. Deposit-forming tendency is directly proportional to sum 
of concentrations times concentration ratios. 
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What Rear 


Axles Need ee 


XTENSIVE laboratory and field tests of rear axles 

indicate: 

1. The capacity of present axles can be in- 
creased, without increasing axle size, when 
greater load-carrying antiwear and antiscore 
lubricants are available. 

. Gear noise will always be a major problem 
because axle gears are operating at varying 
speeds and loads whenever a car is in motion. 
Many gear noise problems can be overcome, 
however, by proper tooth development and by 
testing in the actual car model under which 
the axle will be used. 

. The only reliable basis for torque-capacity 
rating is the tractive effort (wheel-slip 
torque). 

. The: limited-slip type of differential will 
eventually become standard equipment on all 
passenger cars—if for one reason only—to 
improve car handling and stability during 
high-speed driving under varying traction 
conditions. 

Lubricants are limiting axle load-carrying capac- 
ity. To provide more surface capacity, various addi- 
tives are being used in the compounding of lubri- 
cants. These additives are generally classed as 
active or inactive. The active-type lubricant offers 
more load-carrying capacity but has wear and lubri- 
cation limitations. Recently, however, the trend 
has been toward the inactive-type lubricant with 
some sort of surface treatment to increase surface 
capacity. 

Lubrizing, an iron-manganese-phosphate coating, 
is probably the most common surface treatment. 
This treatment offers an initial resistance to scoring 
and provides a load-carrying capacity previously 
only obtainable with the active lubricants. It has 
been found, through actual field experience, that 
proper lubrizing of the gear set eliminates failures 
due to scoring during the break-in period. 

With the increased loading introduced by auto- 
matic transmissions at low speeds, lower axle ratios, 
and increased sliding due to the use of hypoid gears, 
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lubricity has become a very important factor. In- 
active-type lubricants are improving, and with con- 
tinued development, we eventually may have a lu- 
bricant with all the load-carrying advantages of the 
active lubricants and the desirable antiwear and 
lubricity features of the inactive lubricants. 


Noise 


Noise is the major problem in axle design and 
manufacture. The actual load on gears and bear- 
ings is limited to a practical value, with the par- 
ticular design of axle determined from a noise 
standpoint rather than a breakage standpoint. 
Gears must have several teeth in contact to provide 
quiet operation. Bearings must be properly aligned 
to prevent bearing noises. Allowable loading must 
also be given consideration. 

Axle noise cannot be controlled by design alone. 
The introduction of gear-cutting and heat-treating 
errors reduce the load-carrying capicity of an axle 
if noise is the consideration. So the development of 
the gear set is of prime importance. Assuming that 
we have an axle of practical design, the gear set 
must be developed to provide a tooth bearing that 
can be controlled in cutting, heat treating, and 
lapping, and also meet all requirements of loading 
under a particular vehicle. This phase of axle man- 
ufacture is often overlooked. 

There are very few noise problems that cannot be 
overcome by development. In fact, proper analysis 
of the noise problem may save considerable redesign 
and redevelopment. The use of noise or vibration 
analyzin; equipment will generally give clues to 
any prodlems. But the only known method of de- 
termining whether an axle will be satisfactory from 
a noise standpoint is to check it out under the ve- 
hicle. Changes in vehicle design often require 
changes in the noise requirements of the axle. 

Manufacturing controls are extremely important 
in producing axles with a satisfactory noise limit. 
Each heat of steel must be handled individually 
throuzhout the manufacturing and heat-treat proc- 
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Better lubricants. 


Less noise. 


A reliable torque-capacity rating. 


Some sort of limited-slip differential. 


esses. Accuracy of the carriers and component 
parts must be controlled. And parts must be prop- 
erly assembled. The extent to which manufacturing 
can control these items is a major factor in the de- 
sign of a particular axle for a given vehicle. 


Axle Capacity 


Fig 1 shows axle loading for the period from 1930 
to the present. Note that there has been little 
change in allowable loading from tractive effort 
(wheel-slip torque). There has been a considerable 
change in loading, however, in low gear due to auto- 
matic transmissions and in direct drive due to larger 
engines. Throughout this period, axle size has re- 
mained somewhat constant. 

In analyzing Fig. 1 further, note that sometime 
between 1945 and 1950 a point was reached where 
tractive effort was no longer the maximum load. 
Now low-gear loading may be several times the trac- 
tive effort. This condition no longer permits the use 
of low-gear torque as fair indication of axle loading 
for the following reasons: 


1. Axle manufacturers have to provide the most 
economical size axle for each application. 

2. Full advantage is not taken of design im- 
provements and the features of the carrier- 
type axle. 

3. Automobile characteristics have changed 
considerably. Cars have much more horse- 
power and the low-gear transmission ratio 
has approximately doubled. 

4. The old methods used for axle evaluation 
were devised by the gear and bearing manu- 
facturers and not the axle manufacturers. 
Allowable loads on gears and bearings vary 
with the rigidity and accuracy of the axle 
being used. The limits which were set up do 
not provide for this or for improvements in 
manufacture. 

5. Correlation with field experience was inade- 
quate and selection of axle size was based on 
laboratory tests alone. 
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Our efforts converged toward developing a method 
which would take full advantage of experience on 
all axles and which would disregard axle size. Since 
the load-carrying capacity of a gear set depends 
directly on the way the gear set is held in position in 
the assembly, we plotted the major deflections of 
gear set against actual field loading for our com- 
plete line of axles. And since allowable bearing load 
depends on the bearing mounting, bearing align- 
ment, and lubrication, we also plotted the field load- 
ing on each bearing for each of the axles. We use 
these curves as a basis for all improvements in de- 
sign, the design of new axles, and for the selection 
of an axle of given size. 

We compare curves of lift, side movement, and 
end movement; tooth loading for direct drive, trac- 
tive effort, and low gear; and axle bearing load of 
new design axles to see that loads do not exceed 
those of satisfactory production axles. 

In analyzing these charts and the history of axle 
loading over a period of years it becomes obvious 
that the only consistent load that can be used for 
passenger-car axle design is the tractive effort. It 
is reasonable to expect that tractive effort will offer 
a good design requirement because it indicates the 
load that will be used to propel a vehicle of given 
weight under various conditions throughout the life 
of the vehicle. 


Limited-Slip Differential 


The conventional differential used in today’s pas- 
senger cars and trucks offers definite limitations to 
performance under a variety of driving conditions. 
We can therefore expect that it will be necessary to 
provide some form of Imited-slip differential to 
overcome these limitations. A good locking differ- 
ential must: 


1. Maintain differential action. 

2. Prevent shock loads and the transfer of en- 
gine torque to one axle shaft. Therefore, it 
must not be of the full-locking type. 

3. Provide sufficient traction torque to the non- 
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Fig. 2—Thronton Powr-Lok differential. 
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spinning wheel at all times and under all op- 
erating conditions. 
4. Not interfere with steering. 
5. Have long life and not be subjected to ab- 
normal loads or wear. 
6. Continue to function efficiently regardless of 
the amount of wear. 
. Be quiet in operation. 
. Be of minimum cost, size, and weight. 
. Be a unit that can be used without major 
design changes in today’s axles. 

The Thornton Powr-Lok differential appears to 
fulfill all the above requirements and have some 
additional advantages. One, for instance, is that 
action in the Thornton differential is the same for 
both drive and coast loads and forward and reverse 
driving. Also, in the Thornton Powr-Lok the capac- 
ity is greater than conventional differentials as the 
load is divided between the gear teeth and the 
clutches. Fig. 2 shows a Thornton Powr-Lok unit. 

The torque is transmitted from the differential 
case to the cross pins and differential pinions to the 
side gears in the same manner as torque is applied 
in the conventional differential. The driving force 
moves cross pins B up to the ramp of the cam sur- 
face, C, applying a load to the clutch rings, D, and 
restricts turning of the differential through the 
friction surfaces of the clutches at E. This provides 
a torque ratio between the axle shafts which is based 
on the amount of friction in the differential and the 
amount of load that is being applied to the differ- 
ential. 

When turning a corner this process is, in effect, 
partially reversed. The differential gears become a 
planetary gear set with the gear on the inside of the 
curve becoming a fixed gear of the planetary. The 
outer gear of the planetary overruns as the outside 
wheel on the curve has a further distance to travel. 
With the outer gear overrunning and the inner gear 
fixed, the pinion mates are caused to rotate. Inas- 
much as they are restricted by the fixed gear, they 
first must move the pinion mate shafts, B, back 
down the cam surface, C, relieving the thrust loads 
on the clutches, E, when turning the corner. 

The Thornton Powr-Lok differential, for all prac- 
tical purposes, is similar to a conventional differen- 
tial and the wheels are free to rotate at different 
speeds. The engagement of the clutches, however, 
provide many features in this unit that are not 
common in other types of locking differentials. On 
straight driving, the clutches are engaged and thus 
prevent momentary spinning of the wheels when 
leaving the road or when encountering poor trac- 
tion. When turning a corner, the load is relieved 
from the clutch surfaces, so that wear is reduced to 
a minimum. 

Field experience with the Thornton Powr-Lok dif- 
ferential has indicated that shock loads are less 
severe than with the conventional differential. This 
is because wheel spinning is reduced to a minimum. 
Shock loading on the axle and the drive train is also 
reduced due to the fact that the wheel does not spin 
and suddenly obtain traction imposing a shock load 
on the axle and drive line. 

(Paper, “Rear Axles—Today—Tomorrow” on which 
this abridgment is based is available in full in mul- 
tilith form from SAE Special Publications, 485 Lex- 
ington Ave., New York 17, N. Y. Price: 35¢ to mem- 
bers; 60¢ to nonmembers.) 
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Here's what one engineer says, who feels 


Large Turbojet Engines 
Will Beat Out Small Ones for 


LARGE AIRCRAFT 


Based on paper te A. Grinyer, 


vice-president of engineering and chief engineer 


MALL turbojets, despite their lower thrust-weight 
§ ratio, are not really competitive with large en- 
gines for large aircraft. While installed weight 
would be about the same, the frontal area would be 
greater for the small engines and cost per pound of 
thrust would be several times greater. 

To show how this would work out in a particular 
case, let us assume we are considering the installa- 
tion of both types of engine in an aircraft requiring 
72,000 lb of take-off thrust (Fig. 1), as follows: 


1. Four 18,000-lb engines. 
2. Thirty-two 2250-lb engines. 


Since an aircraft of this size would probably have 
a wing chord of about 25 ft, it will be seen that the 
buried installation (Fig. 1b) necessitates very long 
intakes and jet pipes. Thus, with 16 engines in each 
wing, the wing structure would be penalized and 
space that might conceivably be used for fuel tanks 
would be considerably reduced. No value of rela- 
tive frontal area has been given for this installation 
but it is apparent if the frontal area required to 
swallow the air approaches that of the wing then 
the engines cannot be buried. At the cruise altitude 
of such an aircraft, the engine performance and in- 
take efficiency will certainly deteriorate, due to 
Reynolds number effect. 

In Fig. 1c we have considered a podded arrange- 
ment of small engines. The largest number of pods 
which one can use in order to avoid interference 
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drag effects is probably eight. Thus, each pod will 
contain four engines. Nevertheless, making allow- 
ance for external piping and control systems the 
frontal area of such a pod will be approximately 1.8 
times that of the 18,000-lb engine pod. In order to 
attain a satisfactory aerodynamic shape for the pod 
and to obtain good flow into the engines and avoid 
base drag, the pod would probably have to be about 
the same length as for a single engine pod. 

If interference effects demand the use of only 
four pods with eight engines in each, the relative 
frontal area increases to 2.2. Again the overall 
length of the pod will be equal to or greater than 
that of an 18,000-lb engine pod. 

With regard to the problem of control and supply 
of fuel to a large number of engines, it is presumed 
that a single control system would be used to con- 
trol at least all the engines in one pod. Each engine 
would have to contribute an equal share of bleed 
air for driving the single turbine pump to avoid 
over-temperature on any one engine. Satisfactory 
fuel distribution, although necessitating extensive 
piping, could probably be achieved in podded en- 
gines, but it would be very difficult with buried en- 
gines, particularly at high altitude when fuel flows 
and burner pressures are very low. 

In considering the application of small engines to 
interceptor aircraft, which today, ignoring the light- 
weight fighter, appear to require take-off thrusts of 
18,000 lb or greater, clusters of small engines appear 
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Fig. 1—Comparison of 2250-lb and 18,000-ib thrust turbojet engines 
in large aircraft requiring 72,000 Ib of take-off thrust. 


undesirable because of frontal area considerations. 
In comparing large and small engines, another 
consideration which cannot be ignored is the mat- 
ter of cost. While it is unlikely that the small en- 
gine can incorporate the necessary degree of aero- 
dynamic refinement to achieve the performance 
possible with large engines, if we assume that it 
could, then it would contain approximately the same 


number of parts. Because of the finer tolerances 
required on the parts for the small engine, the man- 
ufacturing cost, even though the amount of ma- 
chining is less, would probably be equal to that of 
the large engine. The cost of the large engine 
would, therefore, only be greater by the amount of 
the increased material cost. It is thus difficult to 
avoid the conclusion that eight 2250-lb thrust en- 
gines would cost several times that of one 18,000-Ib 
engine. 


Excerpts from Discussion .. . 


A. T. Gregory, Fairchild Engine & Airplane Corp. 
It is a mistake to expect the small engine to do the 
same job as a large engine. : The small unit has its 
own particular field of application. 

“Clusters” or multicylinder engines were promis- 
ing from some viewpoints but introduced a number 
of new problems. They may be designed so that 
failure of any one will not affect the others. Now it 
is more customary in the interests of saving weight 
to treat the cluster as a multicylinder engine with 
common accessories. 

One proposal used a common combustion chamber 
with several cans or annular burners, so that all 
compressors and turbines operated at the same pres- 
sures. Much remains to be done in the develop- 
ment of this type of engine. 

Harry Pearson, Rolls-Royce, Ltd. The advantage 
of the small engine was supposed to be low weight 
per pound of thrust, but cost is the most important 
factor to the commercial operator. In this respect, 
I feel that the fundamentals of fatigue are being 
overlooked. The small engine, operating at higher 
rpm than the large engine, accumulates fatigue 
cycles faster and should, therefore, have a shorter 
life and cost more to operate. 

Raymond Capiaux, Curtiss-Wright Corp. It 
should be noted, however, that the small turbojets 
could use much shorter blades with aspect ratios 
as low as 2, which would reduce the vibration prob- 
lems. 

(Paper, “Large Lightweight Turbojet Engines,” 
on which this abridgment is based is available in 
full in multilith form from SAE Special Publica- 
tions, 485 Lexington Ave., New York 17, N. Y. Price: 
35¢ to members; 60¢ to nonmembers.) 


Engine-Mounted Accessories .. . 


. . may be in trouble when fuel is used as a heat sink. Why not put the acces- 


sories in the wings? 


NE way to overcome the difficulties of using fuel 

as a heat sink in the cooling of engine-mounted 
accessories is to remove the accessories from the en- 
gine pods. All accessories not absolutely necessary 
to the engine can be located in a package in the 
wing. 

For the sake of argument, let’s assume the acces- 
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sories are mounted on a gearbox driven by a shaft 
running through the pylon supporting the engine. 
The resulting arrangement can be shown to be eas- 
ier to cool, lighter, aerodynamically cleaner, easier 
to maintain, produce, and stock; and less of a fire 
hazard. 

A schematic of the aircraft and engine accessory 
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systems is shown in Fig. 1. Contrast this with Fig. 2 
which presents a cutaway of the engine pod and a 
section of the wing, showing the proposed method 
of driving accessories. The chord of the typical 
aircraft wing is some 26 ft at the juncture with the 
strut. A 5% thickness ratio wing will be 15 in. at 
the maximum point, providing adequate space for 
the accessories. Fig. 3 gives a layout of the engine 
accessory package containing all engine and aircraft 
accessories, 


Comparison of Heat Loads 


The limiting fuel temperature of the coolers is 
difficult to predict because it is dependent upon the 
heating of the fuel as it approaches the nozzles. A 
safe limit appears to be in the range of 225 F, with 
a gradually rising future trend. But this limit does 
exist, hence it is important to take steps to reduce 
the ambient heat input to the accessories and to 
protect them from the high ambient temperature. 
By simply locating the uninsulated accessories in 
the wing, the fuel temperature rise is comparable 
to that of engine-mounted accessories with insula- 
tion. From this aspect, then, there is a weight sav- 
ing in insulation. 

A comparison of weights of the two systems of 
mounting show a weight saving of about 84 lb with 
wing mounting. While this is not precise, it does 
indicate that the advantages of the wing location 
can be had with little or no weight penalty. 

Removal of engine accessories will effect a reduc- 
tion in frontal area of some 1.9 sq ft per engine. 
One method used to calculate engine nacelle drag 
consists of a wave drag coefficient of 0.1 based on 
frontal area, Using this factor, drag reduction per 
engine proved to be 63, 143, and 253 lb at Mach No. 
2.0, 3.0, and 4.0 respectively. Considering the total 
effect per airplane, these values represent a sig- 
nificant saving in fuel consumed. 


Maintenance 


Remote accessory location will facilitate engine 
removal, since the engine is cleaner. Although 
there are more disconnect points, recent develop- 
ment of quick disconnect fittings obviate any ex- 
treme difficulties. In the future, several connec- 
tions will be gathered into one housing to reduce 
the number of fitting stations. 

Most engine model changes are prompted by dif- 
ferences in accessory configuration to meet the re- 
quirements of each aircraft application. If the 
proposed concept were adopted, the same gas gen- 
erator could be installed in several aircraft without 
modification and they could be produced in longer 
production runs. 

Similar cost savings would be realized in the 
stocking of gas generators for replacement. The 
number of spares could be reduced in logistic esti- 
mates, since deviations from the normal attrition 
rate could apply to all applications. 

The majority of aircraft fires are in the power- 
plant section, and of these the greatest portion is 
due to the impingement of combustible fluids on hot 
engine parts. With many of the sources of possible 
leakage and rupture removed, the incidence of fires 
should be appreciably reduced. 


SEPTEMBER, 1957 








ao tum = 7 
WAKE-UP CABIN EQUIP FUEL TANK “v 
MR»! I I Ih 
woToR—=_ e w ’ \y 
fo  . pernc system 
+4 —_- 
| )QEFRIG | 
| TRANSM (-———— 
i la 
Leinae- 
a/c WD. SYST SEAR 
i 
A ==1 ~~ 80x an 
ELEC SYST Lf PUM =A —= TO ENGINE VARIABLE 
CONST GEOMETRY ACTUATION 


SPEED 
DRIVE 


This 


Fig. 1—Schematic of the aircraft and engine accessory systems. 
should be viewed in relation to Figs. 2 and 3. 
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Fig. 2—Side view of remotely driven accessory arrangement. The ac- 
cessories are removed from the engine pods and located in the wing 
remote from high heat. 
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Fi: 2—-A!i of the engine and aircraft accessories are located in this 
one package, which is placed in wing. The additional aircraft fuel-oil 
and fuel-air heat exchangers are not shown. 


(Paper “Accessories For High Mach No. Engines” 
on which this abridgement is based is available in 
full in multilith form from SAE Special Publications, 
485 Lexington Ave., New York 17, N. Y. Price: 35¢ 
to members; 60¢ to nonmembers.) 
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Progress in 


Vacuum Melting 


MPROVED properties of super alloys achieved by 

vacuum melting have resulted in higher service 
temperatures for existing alloys. The higher ductil- 
ity, coupled with increased forgeability, has opened 
the door to new alloy development which shows 
promise of extending significantly the temperature 
ratings of wrought nickel-base alloys. Moreover, 
the increase in workability has been sufficiently 
great to make many of these alloys amenable to 
fabrication in sheet, thus opening new fields of ap- 
plication in ram jets and rockets. 

The primary role of these melting techniques is 
to lower the total gas content and reduce sources of 
contamination. In the electric arc furnace used 
hitherto, there were three obvious sources of con- 
tamination—the crucible, the covering slag, and the 
air. Vacuum induction eliminates the slag and air 
contamination, but the crucible contamination has 
not been solved by this technique. In this type of 
melting, deoxidation usually is carried out by carbon 
or hydrogen which produces gaseous deoxidation 
products which can be drawn off through the pump- 
ing system. The vacuum cold crucible arc furnace 
eliminates the last of the serious contaminating 
sources by using a water-cooled copper crucible. 


Gains from Modified Chemistry 


All of the improvement in the high-temperature 
properties of the nickel-base super alloys is not due 
to the melting process itself, but to several minor 
but highly significant chemistry modifications of 
the melted alloys. The elimination of manganese 
and silicon from the nominal composition has cer- 
tainly contributed, so has the increase in total ti- 
tanium plus aluminum content made possible by the 
increase in ductility at a given hardener level. 

Now, as the result of an intense investigation, an- 
other very important modification in chemistry has 
been made: a large portion of the scatter in early 
vacuum-melted heats can be accounted for. Al- 
though the cause is related to melting practice, it is 
due actually to a difference in chemistry not noted 
in casual chemical analyses of the heats in question. 
Very small residuals of boron (0.005/0.01%) and 
zirconium (0.05/0.1%) were found to exhibit a tre- 
mendous beneficial effect on rupture life and duc- 
tility of various super alloys, and this effect, or at 
least the level of the elements necessary to produce 
it, is greatly emphasized in vacuum melting. It was 
discovered, furthermore, that these elements could 
be introduced accidentally by contamination and 
thus account for a large portion of the scatter. Zir- 
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conium, for instance, could be introduced into a 
heat melted in a zirconia crucible, and it was sup- 
posed that boron found its way into these heats by 
its presence in small amounts in the raw material. 

Investigators at the University of Michigan have 
now discovered that boron contents of 0.002% may 
be introduced by contamination from magnesia cru- 
cibles and that even this level can increase greatly 
the rupture life and ductility of vacuum-melted 
Udimet 500. Incorporation of these elements into 
recent chemical specifications for certain vacuum- 
melted nickel-base super alloys has resulted in sig- 
nificant improvement in the average rupture life 
and ductility, and also has greatly reduced the scat- 
ter due to uncontrolled amounts of boron and zir- 
conium at very low levels where the effect of minor 
variations is the greatest. 


Evaluation of Super Alloys 


Since installation of a 1000-lb vacuum induction 
melting facility at Universal-Cyclops, many heats 
of various nickel-base super alloys have been melted 
and evaluated. Most of this evaluation has been 
stress-rupture and tensile tests at temperatures and 
stress levels dictated by pertinent specifications 
covering these materials. However, it was deemed 
desirable to determine the rupture and tensile prop- 
erties over a range of temperatures and stresses in 
order to obtain design data which might be utilized 
in applying these new alloys. For this purpose, 
J-1570, GMR-235, Udimet 500, M-252 and Waspaloy 
were chosen. The grade, heat number, and chem- 
ical analyses of these heats are shown in Table 1. 

The manganese and silicon contents of all mate- 
rials were less than 0.02%. The titanium and alu- 
minum contents of the Waspaloy heat have been 
increased consistent with new specifications issued 
on the basis of vacuum-melting procedures. Boron 
was added to all heats (0.1% for GMR-235, and 
0.0018—0.006% for others), and zirconium additions 
(0.04-0.1%) were made to J-1570, Udimet 500 and 
M-252. 

Elevated temperature tests were conducted on the 
heat-treated specimens using a nominal strain rate 
of 0.05 in./in./min at temperatures from 1000 to 
1600 F. The results of these tensile tests are plotted 
in Fig. 1. Both tensile and rupture strengths were 
plotted parametrically, and by way of example, the 
parameter curves for GMR-235 are shown in Fig. 2. 

The effect of vacuum melting on the ductility of 
M-252 and Waspaloy is shown in Fig. 3 in which the 
1500 F tensile strength, tensile ductility, 100-hr rup- 
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Fig. 1—Tensile properties as a function of test temperature for five Fig. 2—Tensile and rupture strengths of super alloy GMR-235 plotted 
vacuum-melted super alloys. parametrically. 








Table 1—Chemical Compositions 


Heat No. Cc Cr Ni Mo Co Al Ti Fe Ww B Zr 
J-1570 KA-173X 0.14 19.86 29.58 — 36.60 — 4.38 1.65 7.18 0.0018 (0.04) 
GMR-235 KA-215X 0.093 15.51 63.85 5.42 — 2.86 2.11 10.59 — 0.10 a 
Udimet 500 KA-277X 0.055 16.18 54.30 4.12 17.96 2.84 3.24 1.50 — 0.0025 0.096 
M-252 KA-195 0.110 18.98 56.95 9.55 9.99 1.05 2.52 0.52 — (0.005) 0.048 
Waspaloy KA-175 0.065 20.04 55.85 4.10 14.12 1.26 3.22 0.69 — 0.0062 Sateen 


Note: Figures in parentheses are nominal aims; all others are actual analyses. 
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Fig. 3—Effect of vacuum melting (incorporating beneficial modifica- 
tions in chemistry) on properties of two nickel-base super alloys. 


ture strength, and ductility of air and vacuum 
melted material are compared. These results are 
based on average values for these alloys as melted 
in air and vacuum. 

Fig. 4 illustrates the increase in stress-rupture 
specifications for Waspaloy as a result of vacuum 
melting and chemistry modifications. The first 
specification for air-melt Waspaloy required a rup- 
ture life of 23 hr at 1500 F and 27,500 psi. After 
considerable experience, this stress level was in- 
creased to 32,500 psi. There was no ductility re- 
quirement in the air-melt specification. First vac- 
uum-melting efforts made it possible to increase 
this specification to 40 hr at 1500 F and 37,500 psi 
and to incorporate a minimum elongation of 5%. 
Later on, the stress was increased to 40,000 psi, the 
rupture life to 55 hr, and the elongation to 10%, and 
still more recently, primarily as a result of con- 
trolled boron and zirconium additions, the rupture 
life under these same conditions of 1500 F and 40,000 
psi has been increased to 75 hr. 


Importance of Grain Size 


Tensile and rupture properties of super alloys in- 
tended for bucket materials are generally based on 
fabrication and heat-treatment practices which 
have been tailored to produce the best composition 
of tensile strength, rupture strength, and ductility. 
Variations in either forging practice or heat-treat- 
ment can be used to emphasize any of these prop- 


erties at any given temperature. Grain size, for in- 
stance, can be controlled quite easily to maximize 
either high- or low-temperature properties. At 
temperatures below 1350 F, optimum tensile prop- 
erties can be obtained with a fine grain size, whereas 
at higher temperatures or for longer times as in 
rupture tests, larger grain size is an advantage. 

Fabrication and heat-treatment also play an im- 
portant role in determining the combination of rup- 
ture life and ductility produced in these materials, 
as shown in Fig. 5, where ductility and rupture life 
are plotted schematically to show the usual inverse 
relationship. The right side of this diagram illus- 
trates the effect of increasing solution temperature 
and grain size in increasing rupture life and de- 
creasing ductility. Increasing amounts of cold work 
or hot cold work prior to solution treatment appears 
to lower the ductility for a given rupture life as in- 
dicated by the arrow pointing downward in the 
center of this figure. 

This diagram also can be used in an attempt to 
explain the higher rupture strengths of vacuum- 
melted alloys by considering the major effect to be 
one of increased ductility. As shown at the left- 
hand portion of this figure, increased incongruous 
or hardening additions can increase the rupture life 
but generally result in a rapid decrease in rupture 
ductility. Vacuum melting without changes in 
chemistry can be considered to increase the rupture 
ductility with a minor improvement in rupture life. 

At this higher ductility level, it is possible to in- 
corporate increased alloy content and obtain a net 
result of both increased rupture life and ductility. 
Boron and zirconium are elements which appear to 
have the facility for accomplishing this. Use of 
these elements results in still higher rupture life 
and ductility than possible with vacuum melting 
and increased hardening additions alone. 

Table 2 gives the temperature ratings based on 
100-hr rupture life at 20,000 psi (from parameter 
plots) for the vacuum-melted materials studied in 
this investigation. Comparing these values with 
the chronological plot of Fig. 6 (temperature ratings 
of bucket alloys used in aircraft turbines since ad- 
vent of turbosupercharger in 1918) illustrates the 
upturn in temperature rating due to vacuum melt- 
ing and chemistry modifications. These properties 
indicate what can be expected in the next few years. 

Forged nickel- or cobalt-base alloys quite possibly 
can be developed that will have a 100-hr rupture 
life of 20,000 psi at temperatures approaching 1800 
F. This would now appear to be the ultimate at- 
tainable in these systems, and further increases in 
service temperatures of jet engines will undoubtedly 
require the use of refractory metals such as molyb- 
denum for critical bucket application. When this 
occurs, the overall increase in engine temperatures 
will dictate the use of nickel- and cobalt-base al- 
loys as turbine wheel (or even compressor wheel) 
materials. Moreover, the new fields of ram-jet and 
rocketing will undoubtedly find many uses for these 
alloys in sheet form. Thus, vacuum melting ap- 
parently is here to stay. 

(Paper, “High-Temperature Properties of Vac- 
uum-Melted Super Alloys,” on which this abridg- 
ment is based is available in full in multilith form 
from SAE Special Publications, 485 Lexington Ave., 
New York 17, N. Y. Price: 35¢ to members; 60¢ to 
nonmembers. ) 
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Fig. 4—Increase in stress-rupture speci- 
fications for Waspaloy super alloy as a 
result of vacuum melting and chemistry 
modifications. 
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Fig. 5—Effects of melting practice, com- 
position, solution treatment, and fabri- 
cation practice on a commercial super 
alloy at constant test temperature and 
stress. 
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Table 2—Temperature Ratings of Vacuum-Melted Alloys 
Based on 100-Hr Rupture Life at 20,000 Psi 


Temperature Rating,* F 


jiccahtintiniuanpiaep daca 
Air Melted” Vacuum Melted 


J-1570 — 1650 
GMR-235 1640 1670 
Udimet 500 — 1670 
M-252 1570 1625 
Waspaloy 1570 1630 


* Based on parameter plots of rupture data. 
> Air-melt rupture data sources: 
GMR-235—Materials & Methods, March 1957. 
M-252 and Waspaloy—ASTM STP No. 170 (1955), “Com- 1940 1950 1960 
pilation of Chemical Compositions and Rupture Strengths YBAR 
of Superstrength Alloys.” Fig. 6—Chronological increase in temperature ratings 
of bucket alloys (100-hr life at 20,000 psi) used in 
aircraft turbines since advent of turbosupercharger. 
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New Additives Improve 


Table 1—Load-Carrying Properties of Original and Table 2—Pertinent Characteristics of Original and 
Improved Lithium 12-Hydroxystearate Grease Improved Lithium 12-Hydroxystearate Grease 


Original Improved Original Improved 

Properties of Oil Content: Characteristics: 

Viscosity, SUS at 210 F 62 78.2 Worked Penetration 
100 F 725 958 60 Strokes 285 276 
32F 30,000 26,000 100,000 Strokes 316 311 
Viscosity Index 35 74 Shell Roll Test, micropen: 

Timken EP Test: Original 125 116 
Pass, lb 10 12.5 After 24 Hr at Room Temperature 185 162 
Fail, lb 12.5 15 After 24 Hr at 212 F 196 181 

Bomb Oxidation: 

Pressure Drop at 100 Hr, psi 5 5 
Wheel Bearing Test, 440 rpm: 

Loss, 6 Hr at 275 F, g 0.1 0.0 
Apparent Viscosity at 32 F: 

At 25 Sec, poises 

At 100 Sec” 156 
Bleeding, 50 Hr at 212 F, %w f 2.2 


Table 3—Pertinent Characteristics of Improved Lithium 
12-Hydroxystearate Grease and Microgel Multipurpose 
Automotive Grease 


Improved : 
Lithium Microgel 


Multipurpose 
12-Hydroxy- : 
stearate ——* 
Grease case 


Characteristics: 
Dropping Point, F 346 Does not melt 
Worked Penetration, 
60 strokes 276 287 
100,000 strokes 311 316 
Shell Roll Test, micropen: 
Original 116 127 
After 24 Hr at Room 
Temperature 151 
After 24 Hr at 212 F 156 
Water Washout at 100 F, % 4.7 0.4 
Glass Jar Bearing Corrosion None 
Bleeding, 50 Hr at 212 F, % 2.2 1.0 
Bomb Oxidation: 
Pressure Drop at 100 Hr, psi 5 8 
Wheel Bearing Test, 440 rpm 
Fig. 1—Comparison of the new improved lithium 12-hydroxystearate Loss, 6 Hr at 275 F, g 0.0 0.0 
grease in the test cylinder and the mixture was rolled with an 11-Ib steel Metal Affinity Test: 
made in metal-wetting properties. A modification of the Shell Roll Test Saturated at, % H.O 70 50 
was used in which 10 ml increments of water were added to 100 g of Affinity for Metal Excellent Excellent 
grease in the test cylinder and the mixture was rolled with an 11-Ib steel Consistency, micropen 181 71 
roller for 30 min. The cycle was repeated until the grease became , 
saturated. The grease consistency was then determined and the tend- 
ency to wet metal was observed. 
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Multipurpose 


Greases 


saced on paper by FA. A. Woods and O. E. Wollam, sei oi 


ECENT improvements in the lithium 12-hydroxy- 

stearate multipurpose greases include: more 
complete metal wetting, better protection against 
corrosion in the presence of free water, and a mod- 
erate increase in load-carrying properties. Future 
multipurpose automotive greases will probably ex- 
tend the high-temperature ceiling with new high- 
melting organic and nonmelting inorganic grease 
thickeners responsible for the improvement. 

Experience with the lithium 12-hydroxystearate 
multipurpose greases revealed a need for certain 
improvements. For example, the water resistance 
of these greases was so great that metal wetting in 
the presence of water was often inadequate, and as 
a result lubrication sometimes suffered. Likewise, 
it was found that corrosion protection in the pres- 
ence of free water was not as good as that provided 
by conventional soap-base greases. 

Through the use of suitable additives, good metal 
wetting and corrosion protection in the presence of 
water were incorporated in the lithium 12-hydroxy- 
stearate greases, without reducing the multipurpose 
characteristics. An indication of the improvements 
is shown in Figs. 1 and 2. 

In addition to metal wetting and corrosion pro- 
tection, a moderate improvement in load-carrying 
properties was achieved through the use of a more 
viscous oil. This was accomplished at essentially no 
decrease in low-temperature properties by using a 
blend of 30 V.I. and 90 VI. oils, coupled with im- 
proved grease processing. The improvement made 
is shown in Table 1. 

A comparison of other pertinent characteristics 


of the original and improved: lithium 12-hydroxy- 
stearate multipurpose automotive grease is pre- 
sented in Table 2. The mechanical stability of the 
improved grease is still excellent as evaluated in the 
ASTM 100,000 stroke penetration test and Shell roll 
test. Oxidation stability and wheel bearing per- 
formance are also excellent. The apparent viscosity 
at 32 F is slightly higher but still insures good pump- 
ability at low temperatures. An unexpected im- 
provement was made in bleeding at elevated tem- 
peratures. 
Future Trends 

Looking into the future we visualize many inter- 
esting changes in multipurpose greases. For one, 
more and more demands will be made to extend the 
high-temperature ceiling. As this has not been pos- 
sible using existing multipurpose-type soaps, new 
high-temperature gelling agents are being devel- 
oped. For example, Standard Oil Co. of Ind. reports 
high melting points and good multipurpose charac- 
teristics for both their aryl urea-thickened grease 
and their grease thickened with diamidocarbonyl 
(DAC) fibers. Likewise, Standard Oil Co. of Calif. 
mentions similar properties for a recently intro- 
duced grease which employs a new organic thick- 
ener, sodium octadecyl terephthalamate. Several 
inorganic grease thickeners also have become avail- 
able commercially, such as du Pont’s Estersil, a 
waterproof silica gel, and National Lead’s Bentone 
34 which is dimethyldioctadecyl ammonium ben- 
tonite. The latter two gelling agents emphasize the 
absence of melting point. 

Shell is interested in the inorganic microgel-type 


Fig. 2—Comparison of the new grease (right) with the original grease (left) also indicates the improvement made in corrosion protection. The CRC 
Method L-4 glass jar bearing corrosion test was used. The bearings were packed with grease and rotated for 1 min at 1750 rpm to distribute the 
grease. The bearings were then placed on a tapered glass fixture, completely submersed in distilled water, and placed in an 8-oz glass jar that con- 
tained 5 ml of distilled water. The jars were sealed and stored at 77 F for 2 weeks. This is a very severe test that has been found fo correlate well 
with wheel bearing service. 
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thickeners, because of their thermal and oxidation 
stability and the absence of melting point. Perti- 
nent properties of the multipurpose automotive ver- 
sion of the microgel grease are shown in Table 3 and 
compared with similar data obtained with the im- 
proved lithium 12-hydroxystearate grease. Note 
that the microgel grease retains all of the multi- 
purpose characteristics of the lithium 12-hydroxy- 
stearate grease and has the additional advantage of 
being nonmelting. Mechanical stability, water re- 
sistance, corrosion protection, tendency to bleed, 


oxidation stability, wheel bearing performance, and 
metal wetting properties are all good. The absence 
of dropping point is important as it provides added 
protection in heavy-duty wheel bearing service, 
where high temperatures may cause slumping and 
grease leakage with soap-base greases. 

(Paper, “Multipurpose Greases—Lagging Applica- 
tions,” on which this abridgment is based is avail- 
able in full in multilith form from SAE Special 
Publications, 485 Lexington Ave., New York 17, N. Y. 
Price: 35¢ to members; 60¢ to nonmembers.) 


Organic Friction Materials . . . 


. . . are doing a good job on trucks and buses, but if greater demands are placed 
on them, non-organic materials may become essential. 


RGANICALLY bonded, asbestos fiber friction ma- 
terials are keeping pace with requirements even 

on medium weight trucks where horsepower and 
gvw ratings have risen without a comparable change 
in the foundation brake. Since 1953, the average 
horsepower of three competing vehicles in this class 
has risen 29% with only a 3% increase in braking 
area. Yet the wheels can still be slid if the trucks 
are reasonably operated and maintained. 

Truck manufacturers are relying too much on 
friction materials. Too often a change is made in 
lining when the foundation brake should be scruti- 
nized. This is also true with clutches. The tend- 
ency is to increase spring pressure rather than fac- 
ing size when horsepower is increased. 

Selecting the friction material to fit the type of 
service has noticeably improved performance and 
endurance on all types of buses. Today’s buses 
carry 35% more weight than they did in 1947, and 
horsepower and speeds have increased, but the lin- 
ings are giving longer life with safer and surer 
stops. This is attributable to: 

1. Improved maintenance practices. 

2. Improved friction materials and a better un- 
derstanding of their use. 

3. Better brake component parts. 

The prospect is for continued development of or- 
ganic materials and work in the field of high-tem- 
perature binders to obtain more fade-resistant fric- 
tion materials. 


Sintered Metallics 


Compacted, sintered, powdered metals without 
organic binders and therefore capable of withstand- 
ing high operating temperatures, have recently 
come to the fore for buses and trucks. 

Iron-base sintered metals are reported to be do- 
ing an excellent job under extremely rugged oper- 
ating conditions. Use of sintered-iron brake blocks 
in a West Coast logging operation, for example, has 
eliminated the need for continuous water cooling 
of the brake drums and has greatly increased drum 
life. 
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retary's report by W.  # Birge, Chrysler Cort 


Heat-checking and burning of brake drums is less 
of a problem with metallics, which have little in- 
sulating value, and drum filament temperatures are 
kept ata minimum. At the same time, this charac- 
teristic can be a problem because more heat is al- 
lowed to enter the brake. It could cause premature 
brake fluid boiling and damage to rubber parts. 
Basic brake design should be reconsidered to make 
full use of this material. 

Success with sintered metallic friction materials 
hinges on three factors: 

1. Proper material selection. 

2. The right use, where installation and adjust- 
ment are of particular importance. 

3. Correct design. Clutch or brake design orig- 
inally based on organic materials may require re- 
design to gain full advantage of the sintered me- 
tallics. 


Sintered Ceramic-Metallics 


Combining ceramic and metallic powders, then 
sintering them, produces a material capable of with- 
standing very high heat. Over the past dozen years, 
great strides have been made in giving the ceramic- 
metallics a constant “temperature versus friction” 
characteristic. Limited truck brake dynamometer 
tests, using ceramic-metallic elements have been 
disappointing, but experience in aircraft brakes, 
and to some extent in industrial clutches, indicates 
many problems associated with high temperatures 
could best be met by use of extreme heat-resistant 
materials such as ceramic-metallics. 

Members of the panel from which the material in 
this article was derived were: W. R. Rodger, Chrysler 
Corp., chairman; W. T. Birge, Chrysler Corp., secre- 
tary; E. F. Cramer, Johns-Manville Corp.; W. H. 
DuBois, Bendix Products Division, Bendix Aviation 
Corp.; T. A. Healy, S. K. Wellman Co.; C. A. Schell, 
Thermoid Co.; and R. E Spokes, American Brakeblok 
Division, American Brakeshoe Co 

This abridgment is based on secretary’s report of 
a round table entitled “Friction Materials for Trucks 
and Buses—Latest Developments.” 
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Here Are the Answers 
To 5 Commonly Asked Questions on... 


Computer- 


Controlled 


Machines 


on secretary's report by J. A. Banzhaf, General f 


Q. Can you give us a definition of com- 
puter control? 


A. The term computer control is something of a 
misnomer. Programmed control of machines would 
be better as describing equipment where a number 
of different paths of operation are successfully pro- 
grammed through a machine tool, a group of tools, 
or other manufacturing processes. We could also 
term it that bridge between the original design and 
the final finishing of a part, whereby information 
is fed into a means of data retention in the form 
of a punch card, punch tape, or magnetic tape, 
thus bypassing physical equipment such as jigs and 
templates, to produce a completed piece. 


Q@. What types of computer control exist? 


A. Two specific types are now in use—point-to- 
point positioning and continuous path control. The 
former is used for programming drilling, punching, 
riveting, spot welding, and like processes; the latter 
for dictating to milling machines and similar equip- 
ment. Point-to-point positioning is considered less 
difficult since any path and speed can be used to 
get to the next point, the governing factor being 
the basic economics involved in accomplishing the 
maneuver. In continuous machining control, speed, 
and feed are, of course, factors, together with ac- 
curate accounting for the direction of movement. 


Q. Is it true that computer-controlled ma- 
chines are economically justifiable only 
with high-volume production? 


A. No, quite the contrary. Once computer-con- 
trolled equipment is available for a given type of 
work, any job within its capacity generally can be 
programmed at considerably less cost than conven- 
tional methods of tooling regardless of the length 
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of the production run. In most instances, program- 
ming can be altered readily to suit minor engineer- 
ing changes or continuous improvements as they 
occur. That is not often so in jig-and-fixture-type 
manufacture. 


Q. Can standard machines be converted to 
computer control? 


A. The success of conversion depends primarily on 
economics. Many computer-controlled machines in 
use today for testing, experimentation and produc- 
tion were originally standard equipment. How- 
ever, the advisability of such a conversion is highly 
debatable because of the extreme rework or, in 


THE INFORMATION presented in this article 
was contributed by these seven men at the panel 
on Computer Control of Machines at an SAE 
National Production Forum: 
T. H. Speller, General Riveters, Inc., chairman 

J. A. Banzhaf, General Riveters, Inc., secretary 
John Fondrk, Stromberg Carlson Corp. 

Robert Gregory, Massachusetts Institute of Technology 
David Laughlin, Giddings G Lewis Machine Tool Co 

John Morin, Concord Control, Inc 


George Schwab, Ryan Aeronautical Co 








many cases, complete rebuilding of lead screw sys- 
tems and gear trains to give special needs and 
backlash conditions, and the attention which must 
be given to the gibs and ways to eliminate or, at 
least control, stick-slip friction problems. In such 
conversions virtually all that remains in the end 
is the basic “cast iron” of the original equipment. 

Extreme sensitivity must be built into all ele- 
ments of a programmed machine tool. For this 
reason it is impractical to attempt to drive an old 
machine with the servo systems involved in this 
specialized field. 


Q. How are machine and work-piece de- 
flections compensated for in computer- 
controlled equipment? 


A. The programming of an operation, particularly 
in continuous path control such as milling, is cal- 
culated on the basis of the cutter path “through 
air.” When actual chips are being cut, machine 
and/or work-piece deflections might possibly intro- 
duce inaccuracy or chatter. Occasionally, there- 
fore, it is necessary to compensate by reprogram- 


ming. This is not as costly as it might seem since, 
generally, it is unnecessary to reprogram the entire 
job, but only the specific sections where the prob- 
len exists. It is accomplished with existing tape 
and card controls. Admittedly, such corrections 
are made to a degree on a trial and error method. 

In instances where the art has progressed such 
problems are being preconsidered, and in more 
elaborate equipment where cost is a lesser issue, 
self-compensating servo systems can be applied. 
Such methods sometimes include programming 
automatic inspection as part of the overall system. 
By and large, the prohibitive costs and the inherent 
troublesome nature of the complex electrical con- 
trols required to accomplish this, rule it out of the 
practical area of industry. 

(This abridgment is based on a secretary’s report 
of an SAE production panel entitled “Computer 
Control of Machines.” The complete report, along 
with reports of four other production panels, is 
available from SAE Special Publications, 485 Lex- 
ington Ave., New York 17, N.Y., as SP-318. Price: 
$1.50 to members; 3.00 to nonmembers.) 


Catching a Jet Transport... 


... to prevent overrun of a short runway can be accomplished in six different ways. 


And there are at least two ways of stopping it, once it’s caught. 


TOPPING commercial jet airliners may require 
S safety overrun arresters on runways, present 


military experience indicates. Such arresters are 


especially needed on short runways when there is 
no safe overrun area. 

The problem is simpler than aircraft carrier land- 
ings since extreme decelerations are not needed. 





Fig. 1—Plane striking net flips the ground cable in front of the main 
landing gear. The net trails with the plane. 
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The two solutions needed are a ground arresting 
mechanism and an aircraft attachment point. 


Catching the Airplane 


Six systems that could be used to grab an over- 
shoot-airplane are: 
@ Tail hook—Aircraft carrier development and 


DIRECTION OF TRAVEL 


ARRESTING CABLE 
IN POSITION FOR 


STRETCHABLE WIRE COIL 





RETRACTED 
STANCHION 
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Fig. 2—Nose wheel catches a spring wire. The wire pulls an arm 
which lifts the cable to engage the main wheels. The wire shears and 
stays with the plane. 
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RUBBER PAD 


Fig. 3—Aircratt wheel pushes arresting cable into rubber mat. 


experience make this device efficient and simple. 
The weight penalty to a commercial liner would 
probably exceed 0.3% of the gross aircraft weight 
as excess structural strength must be built into the 
airplane. 

e Net pop-up—A nylon net is stretched across the 
runway with the arresting cable lying on the ground 
and lightly attached to the net. When the aircraft 
rams the net the cable is snapped up to engage the 
wheel struts. The net is torn loose and stays with 
the airplane. Little or no extra airplane weight is 
needed but the system will not work with some air- 
plane configurations. (See Fig. 1) 

e Compressed air pop-up—Compressed air throws 
the arresting cable up after the nose wheel passes. 
Again, there is no excess aircraft weight, but the 
mechanism is complicated and needs constant at- 
tention for good performance. 

@ Cable stanchion erector—The nose wheel hits 
a high-strung stretchable wire. The wire pulls a 
lever arm which lifts the arresting cable in front 
of the main wheel struts. The trigger wire shears 
off and trails with the airplane. (See Fig. 2) 

e Wheel pop-up—tThe wheels run over the arrest- 
ing cable and push it into a rubber mat. The cable 
springs up and catches in a hook behind the wheel. 
(See Fig. 3.) Some weight would be added to the 
airplane but not as much as with a tail hook. 

e Wheel scoop-up—A “cow catcher” in front of 
the wheels lifts the cable until it engages the wheel 
strut. The arresting cable has to be elevated to pro- 
vide ground clearance for the scoop. (See Fig. 4.) 


Stopping the Airplane 


Commercial installations of arresting engines will 
probably require easy maintenance, reliability, all- 


weather operation, flush-to-ground installation, 
quick resetting, variable capacity, smooth decelera- 
tion characteristics, and remote control from the 
tower. 

The simplest system would be a chain laid along 
the sides of the runway. The airplane catches and 
drags more and more chain until it stops. The main 
drawbacks are the weight of the chain—greater 
than the airplane weight—and the difficulty in re- 
setting. 

A “water squeezer” has been used to stop air- 
planes. (See Fig. 5.) It stops the aircraft by pull- 
ing a piston through a tube filled with water. The 
tube diameter is shaped to give deceleration char- 
acteristics matched to the airplane requirements. 
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After wheel passes, cable snaps up and is caught by hook on wheel. 


+ 
DIRECTION OF TRAVEL 


ARRESTING CABLE 
RAISED ABOVE 
RUNWAY LEVEL 


ARRESTING CABLE 
SCOOPED INTO MAIN 
GEAR STRUTS 


Fig. 4—Scoop on front of wheel lifts cable to wheel strut. Cable must 


be elevated above ground clearance of scoop. 


RETRIEVING CABLE 


ARRESTING CABLE 


RUNWAY 


Fig. 5—Piston dragged through tube of water stops airplane attached to 
arresting cable. Tube diameter is shaped to give required deceleration. 


It can be buried and works with antifreeze for cold- 
weather operation. 

Resetting requires a truck to pull the piston re- 
trieving cable and takes about 15 min. Present de- 
signs will stop a 300,000-lb aircraft in 1000 ft from 
120 knots. 

(Paper, “Overrun Safety Arrestment of Commer- 
cial Jet Aircraft,” on which this abridgment is based 
is available in full in multilith form from SAE 
Special Publications, 485 Lexington Ave., New York 
17, N. Y. Price: 35¢ to members; 60¢ to nonmem- 
bers.) 





Instruments Help 


HE field of automobile ride and comfort includes 

the study of all things which contribute to the 
impression of the driver and passengers. Ventila- 
tion, temperature, appearance, sound, and feel of 
the car are some of the items which are involved in 
creating this impression. The overall evaluation of 
an automobile for these properties is best accom- 
plished by simply riding in the vehicle and compar- 
ing the impression with recollection of previous 
similar experiences. On specific items such as road 
noise and shake, instruments become valuable as a 
means of evaluation. More importantly, instru- 
ments are valuable as a means of understanding the 
nature of such phenomena. Having an understand- 
ing of the mechanism of such disturbances, a means 
of control can usually be devised. 

In vehicle ride and comfort testing, the instru- 
mentation is usually limited to the measurement of 
motion, force, or sound. Some very adequate, simple 
mechanical devices can be employed under certain 
circumstances; however, the great majority of in- 
strumentation today involves electroacoustic and 
electromechanical transducers. Strain gages, po- 
tentiometers, magnetic reluctance bridges, piezo- 
electric elements, capacitance elements, differential 
transformers, and others are all devices which gen- 
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erate a voltage or change electrical impedance as 
a function of displacement. A coil and magnet are 
used commonly to generate a voltage proportional 
to relative velocity. Microphones and pressure 
pickups operate because a diaphragm moves under 
the influence of air pressure, and the displacement 
or velocity of the diaphragm is detected. Accelera- 
tion is observed by detecting the displacement of a 
mass supported on a stiff spring. The most com- 
mon oscillatory quantities which must be observed 
in ride and comfort testing are: sound pressure, ac- 
celeration, velocity, displacement, rate of change of 
acceleration, torque, force, and strain. 

With the recent advances in electronics, all sorts 
of recording devices are available. The choice of 
recording device is influenced by such factors as 
portability, convenience of operation, reliability, ac- 
curacy, and the form in which the data is needed. 
In some cases a meter reading is sufficient. Multi- 
channel oscillographs will record simultaneously 
instantaneous voltages from several transducers fol- 
lowing variations that occur several thousand times 
a second. Magnetic storage of data on tape is often 
desirable in order that it can be reproduced later in 
electrical form for automatic data reduction. In 
the case of acoustic measurements the sound may 
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Fig. |—Truck with camera sulkies and oscillographic equipment for front suspension study. 


SAE JOURNAL 





Evaluate Automobile Ride 


Excerpts from paper by Hugh W. Larsen, General Motor 


be reproduced, of course. Ordinarily, several dif- 
ferent types of transducers will be used simulta- 
neously. 

Occasionally it is desirable to simultaneously use 
more than one recording device. An example of 
this was a truck suspension study in which it was 
necessary to observe simultaneously many motions 
and forces in the suspension system. A recording 
oscillograph with appropriate amplifiers was used 
for obtaining all force and certain motional data 
while a pair of high-speed movie cameras was used 
to record the motion of the wheels with particular 
interest in wheel rotation and contact of the tire 
with the road surface (Fig. 1). A common time base 
between the oscillograph and the cameras was pro- 
vided by photographing a neon lamp which was 
flashed with current supplied through a galvanom- 
eter. It was necessary to obtain simultaneously in- 
stantaneous values of the following quantities dur- 
ing 3 sec of transient operation: 


Rearward tangential moment at ground (right 
and left). 

Brake torque (right and left). 

Moment about kingpin due to tie rod force. 

Moment about kingpin due to drag link force. 

Wheel angular acceleration (right and left). 


Fig. 2—Barium titanate 
accelerometers mounted on 
flywheel and slipring com- 
ponents for measurement of 
fore-and-aft oscillation of 
flywheel periphery. 
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Wheel spindle to ground acceleration (right and 
left). 

Steering angle acceleration—Right and left king- 
pin. 

Transverse axle to frame acceleration. 

Wheel angular velocity (right and left). 

Wheel spindle to ground velocity (right and left). 

Steering angle—Right and left kingpin. 

Steering angle velocity—Right and left kingpin. 

Transverse axle to frame velocity. 

Wheel vertical position relative to ground (right 
and left). 

Transverse axle to frame displacement. 

Wheel vertical position relative to frame (right 
and left). 

Frame vertical position relative to ground (right 
and left). 

Axle angle with respect to frame (right and left). 

Steering wheel angle. 

Tire compression (right and left). 


The number of separate items of data required in 
this project demonstrates the necessity for extreme 
reliability in instrumentation. If only one trans- 
ducer and recording channel is used, an occasional 
failure of the system is usually of no consequence. 
However, when many transducers and many re- 





Fig. 3—Items of Fig. 2 as- 
sembled in vehicle for op- 
eration on chassis dynamom- 
eter. Accelerometers are 
concealed by clutch cover. 


Fig. 4—Wired engine crank with torque sensitive strain gage bridge Fig. 5—Multicircuit package slipring and brush assembly on front of 
inside rear main journal. wired engine crank. 


Fig. 6—Road noise test using binaural tape recording equipment in separate vehicle. 
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cording channels are used simultaneously, a high 
degree of reliability of each channel is essential. 

Occasionally the connection between the trans- 
ducer and the recording or indicating device is 
somewhat awkward as in the case of rotating shaft- 
ing or in mobile situations in which the recording 
instruments are. not carried in the test car. Figs. 
2 and 3 show commercially available barium titan- 
ate accelerometers mounted on an engine flywheel 
for the purpose of detecting fore-and-aft motion of 
the flywheel during normal operation of the engine. 
In this case, a quick, inexpensive, and adequate slip- 
ring has been built into the clutch assembly by 
molding brass rings in Epoxy resin. It is interesting 
that at an engine speed of 4000 rpm the transverse 
force-field experienced by the accelerometer is ap- 
proximately 400 g per in. of radius or, in the case of 
a pickup located at a radius, as shown in Fig. 2, the 
force-field exceeds 2000 g. Not all transducers will 
give reliable results under such circumstances. Ob- 
servations of the fore-and-aft acceleration of the 
flywheel periphery contributed materially to the un- 
derstanding of the mechanism of a severe vibration 
period and subsequent elimination of the disturb- 
ance by minor modification of the vehicle. 

It is unfortunate that the power from piston en- 
gines comes in pulses which, if the vehicle propul- 
sion system is not properly arranged, will cause 
severe noise and vibration. With the current trend 
in engine design these pulses are becoming more 
difficult to control. To permit computer analysis of 
driveline vibration it becomes necessary to deter- 
mine, among other things, the magnitude of the 
torque pulses delivered to the flywheel by the en- 
gine. There are, perhaps, several means of accom- 
plishing this; however, in our case it was necessary 
that the vehicle operate in a normal fashion in order 
that simultaneous observations of engine torque 
pulses, driveline torsional oscillation, and noise in 
the body could be observed. 

The rear main journal of the crank was hollowed 
out to provide a tubular section with space inside 
sufficient for strain gages. The wall thickness of 
the tubular section was estimated to provide suit- 
able stress levels. The torque-sensitive strain-gage 
bridge was calibrated directly in terms of torque. 
Signal leads were carried through the crankshaft 
to the front of the engine as shown in Fig. 4. Run- 
ning the wires through the crankshaft permits the 
use of a package slipring such as shown in Fig. 5. 
It is often much simpler to wire a crank than it is 
to build special ring and brush assemblies in 
clutches and transmissions. 

Quantitative computer solution of the equations 
of motion of the vehicle propulsion system provided 
design parameters which result in minimum drive- 
line disturbance. These parameters were incorpo- 
rated in a driveline revision and found to be satis- 
factory. It is interesting that in this program eval- 
uation was done by ear and instruments were used 
only to aid in understanding the mechanism in- 
volved. 

Figs. 6 and 7 show a station wagon equipped for 
recording. This is a rather specialized facility used 
for binaural tape recording of sounds in vehicles 
during normal road operation. The recordings are 
later played back to a jury for comparative evalua- 
tion. The station wagon contains a dual-track tape 
recorder, a power supply, and a cable reel mecha- 
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Fig. 7—Interior view of recording station wagon. Cable device is 


housed at right and power supply is in tire well. 


nism which avoids the use of sliprings. A consid- 
erable saving in test time as well as improved ac- 
curacies have resulted from using this separate ve- 
hicle rather than placing the recording equipment 
in the vehicle under test. The cable reel mechanism 
permits the distance between the cars to vary by 50 
ft. 

It is difficult to define the limits of activity of most 
people engaged in the application of instrumenta- 
tion to automotive problems. Quite ordinarily the 
instrumentation engineer is active in the concep- 
tion of a program outline, associated analytical 
work, the data acquisition, the data reduction, and 
subsequent data interpretation. It is necessary that 
the instrumentation engineer be familiar with the 
overall program inasmuch as he can best decide the 
type of data required and the best means of ac- 
quisition for the particular purpose at hand. This 
is the most difficult phase of instrumentation. The 
actual measuring procedures, although occasionally 
involved, are ordinarily accomplished in a direct 
fashion with eventual success a near certainty. 

The success of a project is determined almost 
wholly in the early planning stages. Programs must 
be outlined on the basis of what is required and not 
what is measured most easily. Experimental tech- 
niques are merely means of observation and do not 
replace analytical treatment of problems. The ana- 
lytical program is sometimes difficult to recognize, 
but it always exists in some form. The trial-and- 
error program is a statistical solution in which the 
engineer assumes that some magical combination 
will make the vehicle ride or sound better. Even if 
the budget survives, cut-and-try methods lead to 
confusion and failure, should no solution exist, 
while a well-founded analytical program should 
lead directly to the conclusion that no solutions 
exist, and thus at least avoid the confusion. It is 
not always possible to arrive at a clear-cut analyti- 
cal expression of a problem; however, the best anal- 
ysis, though it may be only qualitative, should dic- 
tate the experimental procedures. 

(Paper, “Instrument Application to Riding Com- 
fort,’”’ on which this abridgment is based is available 
in full in multilith form from SAE Special Publica- 
tions, 485 Lexington Ave., New York 17,N. Y. Price: 
35¢ to members; 60¢ to nonmembers.) 
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Sensing devices used in. . . 


Mobile Testing 


ACCELERATION of an object is transduced — p2:c< on paper ty W. D. Speight 
by either a strain gage or a piezo-crystal ac- 

celerometer. Both are spring and mass sys- and W. H. Jones, Cater 
tems used at a frequency lower than the reso- 

nant frequency. Two commercially available 

accelerometers are shown. 


DYNAMIC DISPLACEMENT of moving parts is sensed by variable inductance devices using 
moving metal cores. These are similar to linear differential transformers. 
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PRESSURE transducers measure liquid or gas pressure. Strain gages are used in the trans- 
ducer constructions. 


of Earthmovers 


Here are a number of sensing de- 

vices one earthmoving equipment 

company uses in the dynamic test- 

ing of their equipment. The 

sensing device signal is transferred 

by means of an amplifier or inter- 

mediate mechanism to recording 

or indicating devices which dis- 

close the desired information. VELOCITY of a part is sensed by a seismic 
self-generating, moving magnetic transducer. 


ROTATIONAL VELOCITY can be recorded as the output of a d-c tachometer generator or 
can be obtained by counting electrical impulses which originate due to the interaction of a 
moving metallic part and the field of a magnetic pickup. These two types of velocity trans- 
ducers are shown. 
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M W M Diesel Features 


a New 


How the MWM System Works 


HE combustion chamber of the MWM engine is 
divided into two parts: 


@ The part above the piston. 

@ The precombustion chamber proper. 

As shown in the accompanying illustration, the 
precombustion chamber is fitted in the cylinder 


head and connected to it only by a comparatively 
small heat-conducting conduit. Thus, the heating 


of the cylinder head is reduced to a minimum. The 
precombustion chamber is connected with the main 
combustion chamber by an inserted burner. The 
internal diameter of the burner is wide enough to 
avoid any appreciable choking or back pressure. 
The through flow passage of the burner is divided 
into interior and exterior parts, both proportionate 
to one another. This construction enables simple 
design of the cylinder head and the piston. The 
heat dissipation properties in the piston enable it 
to be highly overcharged, thus increasing working 
efficiency. 


During compression the air flows at a moderate 
speed through the exterior passages of the burner 
into the precombustion chamber. The fuel is in- 
jected through the interior bore of the burner, 
which is at a certain temperature. A short time 
after contacting the interior wall of the burner the 
fuel undergoes a simultaneous evaporation and par- 
tial reaction, which starts the actual main com- 
bustion process. The process of mixing is greatly 
assisted by intensive fuel evaporation and increased 
diffusion. Almost smokeless combustion results. 


It is noteworthy that the combustion process be- 
gins after a very short induction period without 
unfavorably influencing the thermodynamic effi- 
ciency or the fuel consumption. This is explained 
by the fact that the combustion process in the com- 
bustion zone is undisturbed by air currents. The 
CO, thus generated is very important because of its 
ability to slow down the reaction. 
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Excerpts from paper by H. . Hockel, Motoren-Werke Mannheim AG, Germany 


Precombustion Chamber 


HE MWM balanced-pressure precombustion-cham- 
ber diesel engine is noted for its: 


1. Smooth combustion and low combustion noise. 


TT Te 
ou 


2. Ability to use a variety of fuels. 
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3. Excellent cold-starting characteristics. 
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Combustion Is Smooth 


The extremely smooth combustion process is di- 
rectly related to the low rate of pressure rise occur- 
ring with this system, as compared, say, with diesel 
engines fitted with the swirl chamber, or with direct 
injection. 


The essential difference in combustion can best be 
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Fig. 1—Combustion chamber of watercooled swirl-chamber engine (W) 
type KD 12. 
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Fig. 2—Combustion chamber of aircooled diesel engine with direct fuel 


Fig. 3—Combustion chamber of aircooled diesel engine with MWM 
injection (K) type AKD 12. 


balanced-pressure precombustion chamber (GY). 
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Fig. 4—Output and fuel consumption data for engine W (single-cylin- 


der engine including accessories) . 
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Fig. 5—Output and fuel consumption data for engine K (single-cylin- 
der engine including cooling air blower and other accessories) . 


demonstrated by examining the three different types 
of diesel engines. Data concerning each engine is as 
follows: 


Swirl chamber (W): 
Bore 3.75 in., stroke 4.72 in., watercooled. 


Direct injection (K) 
ber): 


(piston combustion cham- 
Bore 3.86 in., stroke 4.72 in., aircooled. 


Balanced-pressure precombustion chamber (GV): 
Bore 3.86 in., stroke 4.72 in., aircooled. 


Figs. 1-3 show the construction of the combustion 
chambers in each case. The test was carried out on 
single-cylinder engines running up to 2200 rpm. 
Output and consumption data are shown in Figs. 
4-6. Mechanical efficiency was the same for all three 
engines (72%). The result was that fuel consump- 
tion in the engine with the balanced-pressure pre- 
combustion chamber was not only the same but even 
slightly lower than that in the engine with direct in- 
jection. On the other hand, specific consumption 
in the engine with the swirl chamber is rather 
higher. In the engine with the balanced-pressure 
precombustion-chamber system operating at the 
above mechanical efficiency and at 2000 rpm the 
Saurer-Bosch apparatus measured approximately 
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Fig. 6—Output and fuel consumption data for engine GV (single-cylin- 
der engine including cooling air ventilator and other accessories) . 
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32% discoloring of exhaust gas. The oscillograms 
shown in Fig. 7 were taken at 2000 rpm. 

In each case the indicator diagram for diesel fuel 
and Mogas 80/86* is shown above, the speed of pres- 
sure rise (dp/dq@) shown in the center, and the body 
noise measured at the same time appears below. By 
observing equal technical conditions of measure- 
ment the inductive transmitter, which can be stati- 
cally gaged, was installed in the main combustion 
chamber in such a manner that interfering influ- 
ences were eliminated. The indicator diagram for 
the three systems shows appreciable differences 
when gas oil is used. The engine with direct injec- 
tion has the highest firing pressure as shown clearly 
in the indicator diagram. Firing pressure in the 
swirl-chamber engine is somewhat less; the diagram 
of the balanced-pressure precombustion-chamber 
engine, however, is quite different from the others, 
and a rise of pressure caused by combustion is hardly 
visible. When Mogas 80/86 is used the performance 
figures differ even more noticeably. In all three 
cases the engine had the same injection setting for 
both Mogas and gas oil. 

Engines with the direct-injection or swirl-cham- 
ber system show a rate of pressure rise and firing 


Gas Oil 
p (kg/cm 2) 
100 
60 
Pressure 20 


Body noise 


120 90 60 30 30 60 90 120 


Mogas 86 


Pressure 


dp/dp 


Body noise 


120 90 60 30 30 60 90.120 


T.D.C. 


120 90 60 30 


120 90 60 30 


pressure intolerable in normal operation. Engines 
with the balanced-pressure precombustion-chamber 
system show scarcely any rise in firing pressure, nor 
does the rate of pressure rise show any appreciably 
higher values than those resulting from the combus- 
tion process. For the same injection setting as for 
diesel fuel the diagram shows simply a rather longer 
induction period. There is a close connection be- 
tween combustion noise and rate of pressure rise. It 
is this sudden rise of pressure which causes the well- 
known and disagreeable diesel knock on air-cooled 
engines not fitted with a muffling water jacket. The 
influence of the system and of the fuel is seen in 
Fig. 7, showing body noise. Fig. 8 shows the rela- 
tionship between combustion noise and the noise of 
the engine itself. In engines with direct injection, 
firing pressure rises from the relatively high figure 
of 1100 psi when diesel fuel is used to more than 
1400 psi when Mogas is used. The rate of pressure 
rise increases from 120 psi to more than 280 psi per 


* Mogas—motor gasoline—indicates fuel specified by U. S. 
Army under specification MIL-F-5572 A and MIL-F-25172 
(7). Numbers 80/86 specify octane-number range. 
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Fig. 7—Comparison of indicator diagrams, rate of pressure rise, and body noise for engines W, K, and GV when diesel fuel and 


Mogas 86 are used, 2000 rpm. Bmep = 85 psi. 
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degree crank angle, while ignition assumes explosive 
characteristics. 

The swirl-chamber system performs more favor- 
ably, but its high firing pressure does not guarantee 
a safe and quiet engine operation. The performance 
of an engine with the new combustion system is 
quite different. Engines running on Mogas 86 or 
diesel fuel have the same firing pressure. The rate 
of pressure rise is also almost that of an engine with 
equal pressure combustion. The ignition lag is sim- 
ply a little higher, which shows that another type of 


GV 


Fig. 8—Combustion noise compared with noise of engine itself for 
engines W, K, and GV. 2000 rpm. Bmep = 85 psi. 
































Fig. 9—Dependence of ignition lag on temperature of burner in bal- 
anced-pressure precombustion-chamber engine using gas oil and Mogas 
86. Zv=ignition lag for respective temperature, Z,»B = ignition lag for 
normal running temperature, t= respective running temperature, t» = 
normal running temperature. 


fuel has been used. The ignition lag—most impor- 
tant but not the only decisive factor—is greatly in- 
fluenced by the combustion system, especially by 
pressures and temperatures, as shown by Fig. 9. 

All the figures for ignition lag refer to the opti- 
mum value. The ignition lag periods were registered 
with the aid of a needle lift indicator and a vacuum 
photo cell or an ionization tract with a special oscil- 
lograph attachment. The ignition lag data for dif- 
ferent fuels in all three engines are shown in Fig. 
10, in each case in relation to data for the balanced- 


* 4 AKD12 direct fuel injection (K) 


x KD12 swirl chamber (W) 


© AKD12 balanced pressure pre- 
combustion chamber (GV) 


“y Ignition lag 


ZaGv ~ Ignition lag with gas oil (GV) 
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Fig. 10—Relative ignition lag for engines W, K, and GV when various 


fuels are used. 
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Fig. 11—Indicator diagrams for various loads. Above: direct injection. 
Below: MWM balanced-pressure precombustion chamber. 2000 rpm. 
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pressure precombustion chamber. A critical exami- 
nation of the different systems cannot be under- 
taken on these figures alone, because only one part 
of the combustion process—indeed an important 
one—is influenced by ignition lag or induction 
period. 

The balanced-pressure performance of the engine 
with the new combustion system is shown very 
clearly if, as in Fig. 11, the indicator diagrams for 
various loads are superimposed on one another. It 
is evident that an increase in output at a constant 
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Fig. 12—Boiling points of various fuels used in tests. 
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Fig. 13—Cetane numbers (CaZ) of fuels used in tests. 
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firing pressure results in an enlargement of the dia- 
gram size. On the other hand, diagrams of engines 
with direct injection show that the increase in the 
indicated medium pressure is related to an increase 
of firing pressure. 


Can Use Variety of Fuels 


The extremely favorable combustion properties of 
a balanced-pressure precombustion-chamber engine 
resulted in early experiments being made with vola- 
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Fig. 14—Output and consumption curves of engine with balanced-pres- 
sure precombustion chamber (type AKD 312) when using gas oil. 


Fig. 15—Output and consumption curves of engine with balanced-pres- 
sure precombustion chamber when using various fuels. 





Table 1—Essential Characteristics of Fuels Used in Tests 


Specific 
H, Ss, Heat, Specific Cetane Octane 
%e % kcal Gravity Number Number 
kg 


Mogas 80/86 ‘ Y ‘ d 10,350 0.726 86 0.08 


Tetraethyl 
Lead, Vol- 
ume % 


Boiling 
Range, C, 
C ( 
Gasoline . d y 10,500 0.720 88 0.04 
Kerosene JP 4 / a 15 10,380 0.730 
Petroleum i J ; 10,290 
Diesel-Fuel 
Marine Diesel 
Fuel 


Lube Oil 


H-D Lube Oil— 
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Fig. 16—Pressure rise, rate of pressure rise, and body no ise when using various fuels. 2000 rpm. Bmep=85 psi. 
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tile fuels of crude oil distillation, such as petroleum 
and turbine fuel kerosene (JP 4). The injection 
timing remained unchanged, and it was found that 
the results of experiments made with these fuels 
scarcely differed from those made with gas oil—a 
result which could not be obtained with the other 
combustion systems. These favorable results led to 
experiments to ascertain the reaction of the engine 
to gasoline and the higher fraction up to vacuum 
distillation. Table 1 shows the essential characteris- 
tics of some of the examined fuels. The boiling 
point of the individual fuels is shown in Fig. 12. All 
crude oil distillates within this boiling range can be 
accepted as fuel. The cetane numbers lie between 
15 and 16 (Fig. 13). 

The results of the balanced-pressure precombus- 
tion-chamber engine using the various fuels de- 
scribed in Table 1 were all obtained without any ad- 
dition of ignition aids, lubricating oil, or gas oil. The 
fuel-injection pump has a fuel leakage seal which 
prevents excessive fuel leakage and guarantees a 
certain degree of lubrication of the fuel-injection 
pump. No difficulties were encountered with the 
pumps. Fig. 14 shows the performance curves of the 
engine with the balanced-pressure precombustion- 
chamber (type AKD 312) for gas oil. Particularly 
striking is the very low variation in consumption be- 
tween high and the lowest rpm and the very favor- 
able reaction under part load. The greatest part of 
the diagram is given to the 0.40 lb per hp line. Ex- 
haust smoke discoloring amounts to 30% under full 
load. 

Fig. 15 shows output and consumption when using 
various fuels. The quantity injected was adjusted 
in relation to the specific gravity and the heat value 
or the special reaction of the corresponding fuel in 
such a way that the full-load output was the same 
in all cases. Hereby the exhaust gas discoloring, 
when using all fuels, was lower or at least similar to 
that when using diesel fuel. The engine runs thus 


Diesel Fuel n = 2000 rpm; bmep = 6 kg/cm? 


p (kg/cm?) 


Pressure 


Body noise 


120 90 60 30 


30 60 90 120 


n = 1200 rpm; bmep = 


60 40 20 


on all fuels without any loss of output, and differ- 
ence in fuel consumption only amounts to 0.02 lb per 
hp-hr. Obviously, it is also possible to mix fuels 
with one another to any required proportion. The 
conformity or dependence of consumption in the use 
of various fuels on their properties, such as heat 
value, specific gravity, composition, cetane numbers, 
is not ascertained. 

The tolerance of the system for variation of fuel is 
clearly shown in the diagrams and in their differen- 
tiations, that is, in the rate of pressure rise (Fig. 16). 
Also here one observes a pressure rise for all kinds 
of fuel which is, for a high-speed diesel engine, un- 
usually gradual. Rate of pressure rise and firing 
pressure are practically independent of the type of 
fuel used, and they require no alteration or adjust- 
ment. This can be observed with each type of fuel, 
whether under higher loads or with an idling engine, 
so that no misfires occur even after idle running of 
several hours. For comparison purposes, Fig. 17 
represents two full-load diagrams at 2000 and 1200 
rpm and a diagram representing long idling at 600 
rpm for gas oil and Mogas 86. It can be said that an 
engine with the MWM balanced-pressure precom- 
bustion-chamber system operates efficiently regard- 
less of the type of fuel (whether distillates, residual 
oil, or gasoline up to high octane numbers). The 
aircooled MWM 3-cyl diesel engine equipped with 
the balanced-pressure precombustion chamber, 
which is shown on the test bank in Fig. 18, operates 
with all types of fuel. 

The gradual pressure rise completely avoids diesel 
knock—especially important for aircooled engines. 
Diesel knock is caused by air vibrations following a 
sudden rise in pressure, and in consequence this 
knock is radiated unmuffled as body noise in every 
direction and is particularly unpleasant when the 
engine is idling. 

Fig. 19 shows a sound track of two idling aircooled 
engines installed in a tractor. One of the engines is 
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Fig. 17—Pressure rise, rate of pressure rise, and body noise in engine with balanced-pressure precombustion chamber under various loads. 
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Fig. 18—Aircooled MWM 3-cyl diesel engine AKD 312D equipped with 
balanced-pressure precombustion chamber, running on test bank that 
has provision for use of different kinds of fuel. 


equipped with direct injection and the other with 
the MWM balanced-pressure precombustion cham- 
ber. Here it was observed that the intensity of the 
unpleasant metallic noise of the higher frequencies 
is greatly reduced. The performance at higher rpm 
and load is even more favorable, as the volume of 
engine noise produced by gears, valves, piston, and 
blower equals or even exceeds combustion noise. 


Starting at Low Temperatures 


Cold-starting properties, which are extremely im- 
portant for the diesel engine, are assured without 
particular effort in an engine equipped with the 
MWM balanced-pressure precombustion chamber. 


AKD 12Z direkte Einspritzung (K || 
AKD 12Z Gleichdruck -Vorkammer (GY) | | 


4 6 810 4 6 810 2 


AKD 12 Z direct fuel injection (K) 


-~--- AKD12Zbalonced pressure precombustion chamber (GV 


Fig. 19—Sound track of two idling aircooled diesel engines installed in 
tractor. One of engines is equipped with direct injection (K); other is 
equipped with MWM balanced-pressure precombustion chamber (GV). 


The combustion process in a cold engine naturaliy 
differs from that in an engine which has attained 
the necessary temperature. The excellent starting 
properties of an engine with high compression ratio 
using direct injection are achieved by injecting a 
rather larger initial quantity of fuel than usual 
through the burner insert. With the aid of the low 
heat capacity of the burner, which can be regarded 
as a kind of preparation, sufficient temperature for 
normal controlled combustion is reached after a 
very short time. Low-temperature starting on en- 
gines with a precombustion or swirl chamber is as- 
sisted by glow plugs or ignition paper. 

Practical results indicate that cold starting at 
temperatures down to 14 F is possible after a few 
turns without any starting aid. With the aid of 
glow plugs or ignition paper, starting is possible at 
temperatures down to — 20 C, and single- and 2-cyl 
tractor engines can even be started by hand crank- 
ing. 

(Paper, “System of MWM Balanced-Pressure Pre- 
combustion Chamber for High-Speed Diesel En- 
gines,” on which this abridgment is based is avail- 
able in full in multilith form from SAE Special 
Publications, 485 Lexington Ave., New York 17, N. Y. 
Price: 35¢ to members; 60¢ to nonmembers.) 


Transmissions and Combustion 


w Results of a survey of the Los Angeles traffic pattern, made by the Traffic Sur- 
vey Panel of the Automobile Manufacturers Association, brought out a marked 
difference between manual and automatic transmissions with respect to the 


manifold vacuum during deceleration. 


This difference is significant since it is known that a relatively high manifold 
vacuum results in poorer engine combustion, thus emitting more unburned fuel 


to the atmosphere. 


According to results which have been published, automatic transmission cars 
operating at a much lower percentage of time in this condition of high mani- 
fold vacuum should be a real benefit in decreasing the output of exhaust hydro- 
carbons.—From paper presented at SAE National West Coast Meeting. 
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New Equipment Automates 


Materials Handling 


Based on secretary's report by Daniel W. G. Roberts, Aard Equipment C 


NUMBER of new devices provide automated han- 
A dling of materials. Among these are: 


1. Guid-O-Matic 
2. Auto-select Conveyor 
3. Plan-O-Bot 


Among the techniques being applied to materials- 
handling equipment to make them automatic is a 
tractor-trailer system which will automatically 
travel throughout a plant without an operator. The 
new Guid-O-Matic system uses a guide wire which 
is mounted in the floor or above the tractor. Using 
this system, it is possible to automatically dispatch 
several tractors on the same system. Safety devices 
such as a bumper which cuts off the power have 
been installed on the tractors. Other safety devices 
are built into the system to avoid collision. 

Another materials-handling device, the Auto-se- 
lect Conveyor, automatically dispatches material 
from a traveling conveyor line onto a gravity line. 
The carriers roll by gravity into lift, or drop sta- 
tions, where they are transferred down to the work 
area. One such system has selector bars which 
permit 225 different types of carriers to hang on the 
conveyor. 

An operator at a drop station can select the cod- 
ing he desires and dispatch a carrier to any other 
location in the plant. The system also permits 
automatic washing or degreasing of parts on the 
conveyor system. It is possible with this conveyor 
to receive material at one end of the plant, code it, 
and dispatch it to work stations throughout the 
plant. 

The operator at each work station will perform 
his operation on the part, and after a full carrier 
has been finished he will dispatch that carrier back 
onto the conveyor recorded for the next operation. 
The carrier will automatically drop off at the de- 
sired work station. 

Devices are also available which permit the adap- 
tation of existing standard conveyors. These de- 
vices are systems which permit a signal to be stored 
with the piece as it is placed on the conveyor. The 
signal is transferred or transported along the con- 
veyor with the piece to a predetermined location. 
At the location where the piece is to be used the 
signal is transmitted to some type of pusher and the 
piece is automatically removed from the conveyor. 

A transfer device called Plan-O-Bot is used for 
such operations as removing parts from a die-cast- 
ing machine, or feeding parts into punch presses. 
This device has a pattern of motions which can be 
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easily changed as the operation changes. The tra- 
velling hand can swing horizontally 360 deg; it can 
raise or lower vertically 2 ft; it can extend inward 
or outward 2 ft; it can revolve about its arm 180 
deg; and it has a motion similar to bending a man’s 
wrist. The hand is detachable and can be replaced 
by various types of gripping devices depending upon 
the application. 

In a typical operation in an automotive plant: the 
hand reaches 2 ft into the die-casting machine; 
grabs the sprue; pulls the casting from the die; and 
withdraws from the die-casting machine. It then 
turns horizontally to a quenching tank; dips the 
casting in water to cool it; revolves in a horizontal 
plane to a trim press; lowers the casting into the 
trim die; releases the casting; withdraws; activates 
the press; reaches back into the trim press; picks 
up the scrap sprue; revolves to a scrap bin; and 
releases the scrap. 

In the punch press operation, the machine is set 
up to pass pieces from one punch press to another. 
The hand reaches in and grabs; withdraws; re- 
volves; turns; positions the piece in the next press; 
withdraws; and activates the press. All that was 
necessary to change from the die-casting operation 
to the punch press operation was the insertion of a 
new cam pattern into the controls of the machine. 

(This report together with other panel reports is 
available in full in multilith form as SP-318 from 
SAE Special Publications, 485 Lexington Ave., New 
York 17, N. Y. Price: $1.50; to members; $3.00 to 
nonmembers. ) 
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A New Low-Cost 
Blanking Tool 


. bridges the gap till permanent tool fabrication is completed. Made of ply- 

wood, heat-treated steel rule, rubber, glue, and mild steel, this tool can be 
made with incredible speed. It will blank low-carbon steels up to 1% in. in 
thickness and production runs as high as 250,000 pieces have been realized 
from a single die. Here is a description of the processing of such a tool. 


Based on paper by W. R. Wilson, A. O 


o a ee em 8 = Ma 


1. From a part print, a master blank (the contour of which 2, After the plywood is drilled through with access holes 
eveloped from a tryout of the form tools to be used in for the jig saw, the entire outline of the blank is sawed out 
‘tion run), or a paper sketch, the contour of the The width of the jig saw blade is dependent on the thick- 
of plywood ness of the rule, which, in turn, is determined by the stock 

thickness of the material to be blanked 


3. Steel rule of proper height and width is selected and cut 
and fit to the contour of the plywood board or master blank 
Stock thickness and type of material being blanked are con- 
trolling factors in the selection of rule size. After forming 
to contour, the rule steel must be heat treated. Heat treat- 
ment consists of bringing the rule to 1450-1475 F and im- 
mediately quenching in oil at 100-120 F for two min 
Tempering at 500-525 F for about | hr toughens the metal 
to a final hardness of approximately 55-57 Rockwell C, 
comparable to that of standard dies 
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ef. Pg 
4. The rule die is assembled and rubber strippers glued in 5. Im processing the punch section of the tool, 
position for stripping material from the die. The com- sections are mounted to 1% in. mild steel back 
pleted die then proceeds to the surface grinder where the punch plate by the use of bolts and dowels 


n 
bevel or land angle is ground on the rule. Experimentation thus assembled, together with the completed 
has proved that the land angle can influence the produc- mounted into a shoe in the press. The pres: 


and the outline of the die is transfer to the t 


tivity realized from any individual die 


punch. Piercing punches, 


holes for drilling. 


6. The tool steel is removed from the press and sawed to 
the defined contour, and any holes for piercing punches are 
irilled. Filing and fitting provide proper punch and die 
clearance. The tool steel punch is then hardened and 
ground. The hardening process is the same as for the stee 
rule. The punch is completed by adding rubber for strip- 


rmoces 
4 


ng | 


(Paper, “Template Tooling,” on which this abridg- 
ment is based is available in full in multilith form 
from SAE Special Publications, 485 Lexington Ave., 
New York 17, N. Y. Price: 35¢ to members; 60¢ to 
nonmembers. ) . And here is a typical rule die 
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Table 1—Twin Hydra-matic Transmission Experience 


Company Designation A 


Number Units, Total 84 
Accumulated Mileage 12,450,000 
Average Miles per Unit 150,000 
340 miles 


52,000 
20 + 


First Failure 
Average Miles before Failure 
Months in Service 


Maintenance Cost, $ 

Maintenance Cost, $ per mile 

Average Fuel Consumption, mpg 
with conventional 
units 


VC eee 


Not 
Available 
1.34 mpg less than 


Cc E 


91 10 
20,950,000 1,113,951 
238,068 111,395 


230 miles 60 
88,680 19,892 
20 22 


6,547.07 
0.0587 
4.51 
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Automatic Transmissions 


OME operators have had discouraging results with 
automatic truck transmissions while others have 
found them entirely satisfactory, perhaps even su- 
perior to conventional transmissions. When per- 
formance has been disappointing, what has been the 
reason? Among the possible causes cited are: in- 
adequate driver training, the shortage of qualified 
mechanics, and poor communications. 

The experience three companies have had with 
twin Hydra-matics through Dec. 31, 1956, is pre- 
sented in Table I. From an examination of these 
figures some clues to cause may be found. 

Company A had its earliest failure at 340 miles. 
By no stretch of the imagination can this failure be 
due to anything other than poor material and/or 
workmanship. Here the average miles per failure 
is 52,000, which is not too good when the miles run 
per month is considered. Maintenance cost per 
transmission is not available, due to warranty fail- 
ures, “fixes,” and the like. Fuel mileage was 1.34 
mpg less than with conventional transmissions in 
the same service. 

Company C had its first failure at 230 miles anda 
similar conclusion can be drawn. At the same time, 
the average miles per failure jumps to 88,680. Main- 
tenance costs are likewise not available. 

Company E had fewer units, the accumulated 
miles and average miles per unit are less, but results 
follow the same pattern. The first failure came in 
60 days. Based on average mileage, this means in 
about 10,000 miles. The average miles before failure 
dropped to 19,892, or about four months of service. 

Fuel mileage for these units compared to con- 
ventional transmission vehicles, gives a spread of 
1.05 to 2.32 mpg in favor of the conventional trans- 
mission. 

Why the difference in operating results obtained 
by these three companies? A partial answer may 
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be found in the experience of company C which had 
the greatest mileage between failures. When the 
first Hydra-matic was put into use, this outfit saw 
that driver education and training were essential 
and set up a program to do it. The twin Hydra- 
matic was something new and trained men were not 
available; they had to be developed. Company C 
is certain that the training paid off. 


Experience of a Satisfied User 


Fig. 1 depicts the life to date of 20 twin Hydra- 
matic transmissions in the service of a West Coast 
freight line, designated as company P. 

Seven of these transmissions have never been out 
for overhaul. Mileages run from 255,000 for unit 
No. 1 to 60,000 for No. 7. This mileage averages 163,- 
000 and represents an accumulated mileage of 1,- 
152,000. All are still running. 

Transmissions Nos. 8 through 11 have been out of 
the vehicle once and represent an accumulated 
mileage of 729,000 or a mileage per unit of 91,250. 
All are still running. Transmission Nos. 12 through 
17 were removed twice. These six units have ac- 
cumulated 935,000 miles, with an average life of 51,- 
600 miles. All are still running. 

Three transmissions were removed from service 
and returned to the manufacturer, but even with 
these included, the average life is 144,000 miles with 
17 units still running. 

Unlike companies A, C, and E, operator P finds 
fuel mileage no worse than with conventional units. 
After substituting motor oil of the type and viscosity 
specified by the manufacturer for type A fluid, they 
have transmissions which have run from 125,000 to 
250,000 miles and are still in excellent working order. 
They look for a 300,000-mile original life before 
overhaul. 

Seven mechanics were sent to the manufacturer’s 
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Table 2—Four- and Eight-Speed Automatic Transmissions in Various Types of Service 


Tractors, 
Soft Truck Miscellaneous Truck Beer 
Drinks Rental Merchandise Rental Distribution 


Type of Transmission 8 speed 8 speed 8 speed 4 speed 4 speed 
Gvw, lb 16,000 16,000 42,000 14,000 14,000 
Number of Vehicles 8 6 8 16 23 
Average Age, months 24 16 10 12 24 
Miles Run, 1956 81,705 100,399 211,786 320,283 130,938 
Maintenance Cost, $ per mile* 0.031 0.0095 0.0195 0.0327 0.033 
Gas Cost, $ per mile 0.049 0.029 0.047 0.0352 0.066 
Average Miles/Month/Vehicle 420 1060 2640 237 


“Includes all maintenance. 
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... make some truck operators happy, others sad. 


.. Gorden H. Maxwell pen. co. 
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Fig. 1—Elapsed mileage 
for 20 twin Hydra-matic 
transmissions in the serv- 
ice of a West Coast 
freight line. 
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Hydra-matic training school. This training, along 
with additional advice and counsel from the manu- 
facturer’s field service representatives, solved the 
training problem. 

Operator P makes two significant statements: 
they can make better time with a 200-hp diesel 
equipped with the twin Hydra-matic than with 
either a 225- or 250-hp diesel unit equipped with 
conventional transmission, and they feel they can 
take any given engine, regardless of make, attach 
a twin Hydra-matic, and increase engine life 
33 1/3%. 


Automatic Transmissions in Varied Service 


Table 2 shows the results obtained with 4- and 8- 
speed automatic transmissions in various types of 
service. 

During 1956, warranty was applied for on 106 
transmissions. Of these, only four were repeat fail- 
ures. In each instance new redesigned parts were 
furnished and in many cases, oil coolers had to be 
added, which were not provided originally. 

When the first failures occurred with 4-speed 
transmissions in 1-ton units, high oil temperatures 
were suspected because of a burned condition of the 
clutch plates. On check, temperatures were found 
running to 200-212 F. The manufacturer agreed 
this was too high, so oil coolers were installed. This 
lengthened the periods between overhauls, but pre- 
mature failures persisted. These were caused by 
failure of the vanes in the torus cover and breakage 
of springs in the torus cover hub. 

The manufacturer furnished new covers together 
with new clutch plates plus the addition of one 


A Startling Innovation . 


plate. All transmissions were then campaigned and 
there were only four repeat failures. There is evi- 
dence in these four cases that the proper new parts 
may not have been installed when the transmissions 
were last repaired. This is highly possible because 
the dealer, as usual, did not have the new “fix” 
parts in stock and the unit was needed for work. 

While the automatic transmission has been a 
problem child, it can doa job. If the manufacturer 
will design a unit sound in engineering, use the best 
materials, test thoroughly with his facilities, give it 
to the customer on a test basis before merchandis- 
ing, then the transmission will do the job. 

The field and dealer organizations, and the cus- 
tomer’s mechanical personnel must be thoroughly 
familiar with the unit before it is delivered. After 
delivery, the driver must be trained to handle the 
unit and instructed in the do’s and don’ts of proper 
operation. 

After lengthy experience, the owner must analyze 
costs against previous operation, from all angles, 
and decide on the economics of the installation. 
The automatic transmission is here to stay and we 
operators must recognize it. The manufacturer 
must do a better job of design, manufacture, and 
test. The operator must insist on training and as- 
sist in it. The driver must accept the units, be 
willing to be trained, and put the training into use. 
Then, and then only, will we reap the benefits of 
this transmission. 

(Paper, “Operating Experience with Automatic 
Transmissions,” on which this abridgment is based 
is available in full in multilith form from SAE Spe- 
cial Publications, 485 Lexington Ave., New York 17, 
N. Y. Price: 35¢ to members; 60¢ to nonmembers.) 


. is abandonment of all shutoff and control valves in the Nuclear Power Demon- 


stration Reactor being built in Canada. 
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HE reactor in the Nuclear Power Demonstration 
Raesient under construction by Canadian General 
Electric will be controlled by changing the eleva- 
tion of the heavy water moderator. In essence, 
this means control by changing the size of the re- 
actor. All shutoff and control rods are abandoned. 

This startling innovation is one outgrowth of 
Canada’s natural-uranium heavy-water approach 
to reactors. Its program started as a branch of the 
National Research Council in an empty wing of the 
University of Montreal in 1943. From there it 
moved to the Chalk River Project where four of 
Canada’s experimental reactors are located or are 
being constructed. 

Canada long ago was assigned the natural-ura- 
nium heavy-water approach to reactors by the 
Manhattan Project. So, it was logical that her ap- 
proach to nuclear power should also be in this di- 
rection. 
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aper by Arthur C. Johnson, : 


The Canadian GE Nuclear Power Demonstration 
Reactor (NPD), which is dispensing with all shutoff 
and control rods, is a 20 mw (electrical) reactor at 
Des Joachims near Chalk River. It will be the first 
heavy-water reactor for electrical power production 
to have reached the construction stage—unless con- 
struction progress has been made on those an- 
nounced by Russia. 

Through good fortune and good management, 
Canada is making an outstanding success of her 
role in nuclear power. In view of the rather limited 
outlook and funds that seem to exist in Canada for 
scientific development projects, Canada’s accom- 
plishments are even more remarkable. 

(Paper, “Progress Report on Nuclear Power,” on 
which this abridgment is based is available in full in 
multilith form from SAE Special Publications, 485 
Lexington Ave., New York 17, N. Y. Price: 35¢ to 
members; 60¢ to nonmembers.) 
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Detect-Free Plastic Tooling 
Based on paper ty Edward R. Kallis, ceneai motors ¢ 


OME of the problems which have been encoun- 

tered with tools made of epoxy resin are: 1. 
shrinkage; 2. warpage; 3. wavy surfaces; 4. twist; 5. 
chipping. 

Here are some tips on how to avoid these problems 
in body die and tool construction. 


Shrinkage 


Dimensional shrinkage is caused by oversaturat- 
ing the fiberglas cloth. As a result, the laminate 
will overheat (due to exothermic heat reaction) and 
upon curing and cooling will shrink. 

The proper way to saturate the fiberglas cloth is 
on a table that has been waxed with paste wax or 
one that is protected with wax paper. The next 
step is to tailor the fiberglas cloth and place it on 
the table. Then pour a sufficient amount of resin on 
the cloth and spread over the entire surface. When 
the fiberglas cloth is thoroughly saturated, remove 
all excess resin from the glass cloth by scraping it 
to one side of the table. (This resin is to be used 
for the next laminate.) 

If these instructions are adhered to, a resin-rich 
laminate and overheating are eliminated and di- 
mensional stability results. 


Warpage 

When there is excessive resin in the fiberglas 
laminate, the resin will drain into the voids and 
pockets causing hot spots that create uneven cur- 
ing and cause warpage in the spotting aid. There- 
fore, wood models with large contours and deep de- 
pressions are usually difficult to build spotting aids 
to. Proper care should be taken to insure an even 
distribution of resin in the fiberglas laminate. 

Warpage also results if exceptionally large fillets 
are not avoided whenever tempered-masonite back- 
ing or fiberglas-tubing framework is attached to the 
back of a fiberglas laminate. The mass of fillet will 
overheat on curing and will build up stresses and 
strains in the fiberglas skin which when released 
from the wood model will warp out of shape. 

The frame or backing should be fitted to within 
14 in. of the surface of the laminated fiberglas skin. 
(Masonite or plastic tubing may be used.) Also, the 
fillet should be restricted to a size of % in.x% in. 
x45 deg. 


Wavy Surfaces 


Wavy surfaces are caused by the excessive heat 
generated when too much epoxy resin is used in 
attaching the frame to the fiberglas laminated skin. 
When excessive fillets are used in this region, wavy 
surfaces will also result because the mass of resin 
will overheat and will soften the laminated skin 
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upon curing. The fillets will shrink and pull the 
skin, causing the hollow spots in the face of the 
fiberglas laminated skin. 

When aluminum castings are placed on the back 
of laminated skins for checking fixtures, some cast- 
ings do not fit the contour of the skin. In such in- 
stances a scrap piece of aluminum or masonite, the 
same thickness as the ribs on the casting, may be 
placed in the larger gaps and welded in place with a 
paste made up of resin mixed with fiberglas fibers or 
cotton floc. In all cases, be sure to avoid any fillet 
over 4 in.x ¥% in.x45 deg. If these instructions are 
closely followed, wavy surfaces will be eliminated. 


Twist 


Twist may result when a frame is constructed 
under stress and strain—for instance, where clamps 
hold the pieces together while applying fillets. Egg- 
crate constructed tempered-masonite frames are 
recommended here because the frame is held in 
place by its own construction and when fillets are 
applied, the frame is under no stress or strain. It 
is important that the frame be completely set up 
before it is attached to the laminated fiberglas 
skin, in this way avoiding any twist. 

After the frame is completely set up and resin 
cured, it can then be tacked to the laminated skin 
and provision can be made to fillet the entire sur- 
face. 

Another cause of twist is the cutting off of too 
much frame when a laminated fiberglas area has 
to be changed. To avoid this, reinforce the frame 
in an area close to the changed area before cutting 
out the old part of the frame. Then cut out the 
area of the laminated skin to be changed and re- 
place it with new glass and resin and proceed to 
fillet the new skin area to the frame. 


Chipping 

It is a common occurrence for die aids or spotting 
blocks constructed of reinforced fiberglas and epoxy 
resin to be chipped by bumping against castings, 
benches, or such in the shop. 

The writer urges everyone to be careful when 
brushing the face or surface coat of epoxy resin on 


the wood or plaster model. Keep the coat as thin 
as possible and keep it from building up in small 
depressions, crevices, and low edges. Be sure to 
get the fiberglas as close to the surface as possible. 
Small pieces of fiberglas or glass rovings may be 
used in the crevices and crease lines. Avoid resin- 
rich spots and the results will be much better. 
(Paper, “Tips on Aids for Body Die and Tool Con- 
struction,” on which this abridgment is based is 
available in full in multilith form from SAE Special 
Publications, 485 Lexington Ave., New York 17, N. Y. 
Price: 35¢ to members; 60¢ to nonmembers.) 
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Fig. 1—This ring combination employs an unpopular type of oil ring 
but it does a good job of oil control. The low-stress, low-rate coil 
spring applies a gentle push at approximately 100 points in accurately 
controlled amounts. 





Fig. 2—This torsional-type compression ring is now in almost universal 
use, sometimes in conjunction with face taper. 
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Run-In 


Traced 


HE variation in oil consumption occurring during 

run-in of various engines is due to mechanical 
factors rather than to the oil or its additives. This 
is the conclusion drawn from a test run-in program 
which covered piston rings, ring assembly, and 
critical engine components. 

In the first phase of the investigation, the oil ring 
used in the ring combination was of the chrome- 
plated steel rail, spacer, and flat expander spring 
type. At that time (1954) all ring producers as- 
sumed the initial face accuracy of steel rails to be 
unimportant since the expander was expected to 
give them complete cylinder contact. This assump- 
tion was probably valid for unplated rails, as orig- 
inally used, but was invalidated the moment 
chrome-plated rails appeared on original equip- 
ment. Observation of several thousand new engines 
per day proved rails must have almost perfect cyl- 
inder contact without benefit of expander to give 
consistently smoke-free engines. 

Had the tests begun with steel rails lapped to near 
perfect accuracy as we now make them, the second 
phase of testing might have been unnecessary. Yet 
the basic design lacks other important characteris- 
tics for this kind of laboratory comparison. A high 
degree of conformability is necessary, particularly 
for tests in worn cylinders. Expanders help in this 
respect, but the modulus of steel is 30 x 10° as against 
14.5 x 10° for cast iron. Moreover, any flat expander 
is inherently a high-rate, high-stress creation which 
has a load variation of approximately + 25% of the 
mean, which is applied with something less than 
perfect uniformity. And in addition, the round 
faces of the rails change area and unit pressure 
rapidly with wear. 

In the second phase of the investigation, accurate 
comparisons and good repeatability were obtained 
with the ring combination shown in Fig. 1. Only 
the oil ring was changed, and the switch was to a 
type never popular but which has some important 
concealed assets. Being made of cast iron with a 
modulus of 14.5 x 10°, it requires only about half as 
much push from the expander to conform to a given 
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ased on paper by Arthur M. Brenneke, Perfect Circle Corp. 


to Mechanical Factors 


cylinder irregularity. And the low-stress, low-rate 
coil spring applies that push at approximately 100 
points in accurately controlled amounts. Note also 
that the lapped flat scraping faces not only are ac- 
curate in their cylinder contact, but inherently pro- 
vide accurate area control which is unaffected by 
wear. 


Effect of Compression Rings 


Compression rings can be equally important in 
their effect on initial oil consumption and it is the 
top ring that’s most important. Its initial cylinder 
contact must be such as not to have an upward 
seraping action. Such a condition cannot be cor- 
rected or compensated for by any amount of work 
on the oil ring. Engine and ring people learned in 
the 1920’s that simple rectangular top compression 
rings invariably developed initially this kind of top 
corner cylinder contact because most of the pres- 
sure and thermal and mechanical forces affecting 
pistons and rings worked in this direction. The use 
of approximately a 1-deg taper across the ring face 
was conceived as a solution and its use started then. 
In the early 1930’s, torsionally twisted designs, such 
as shown in Fig. 2, were conceived for a similar pur- 
pose and were found to have better sealing ability. 
They are used almost universally today, sometimes 
in conjunction with face taper. 

When chrome-plated rings with lapped faces ar- 
rived, our knowledge of the effect of top ring to cyl- 
inder attitude was further expanded. We discov- 
ered corners didn’t have to be square and sharp as 
we had assumed. It is only necessary to avoid a 
smooth blend of corner radius into the face as shown 
in Fig. 3. It was also found that top corner contact 
did not occur even with plain rectangular rings be- 
cause ring faces lapped with loose abrasive are not 
flat, bit convex to the extent of approximately 
0.0001 in. in &% in. In contradiction to old axioms 
and assumptions, this sort of cylinder contact was 
found to provide good gas seal and good oil economy 
as long as top corner scraping is avoided. However, 
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this cannot be taken advantage of often, because 
the inherent convexity usually is not sufficient to 
compensate for piston and cylinder conditions. 
What has been said of top compression rings applies 
equally to intermediate compression rings, although 
the latter are much less sensitive and less important 
in their effect on performance. 


Piston-Ring Assembly 


The piston-ring assembly must be given careful 
attention if run-in difficulties are to be avoided. 
This is particularly true of compression rings, which 
must be designed to have an assembly stress value 


Fig. 3—In the compression ring face to corner relation the corners 
don’t have to be square and sharp but the smooth blend of corner 
radius into the face, as shown here, should be avoided. 


61 











near the yield point of the material. Only the best 
tools should be used and the best are none too good. 
The tool shown in Fig. 4 incorporates the two most 
important features for safe assembly. The ring is 
opened into a supporting form, which prevents 
stress concentrations and has stops to prevent ex- 
cessive opening. This tool is not popular and it has 
not sold well in the 20 years it has been available. 
A separate tool is required for each 1/16-in. diameter 
step and the tools are more expensive than some of 





Fig. 4—This is the best tool for piston-ring assembly. The ring is 
opened into a supporting form which prevents stress concentrations, 
while stops prevent excessive opening. 


Fig. 5—A piston ring’s 
view of an average new 
cylinder made straight and 
round within commercial 
limits of 0.0015 in. This 
is the true contour of the 
cylinder around the verti- 
cal axis with radius varia- 
tions magnified 300 times. 
It shows what a ring has 
to contend with, why it 
must be as accurate as 
possible and __ installed 
without distortion. 
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the more popular gadgets designed to reduce oper- 
ator effort rather than to provide safe ring assembly. 


Engine Factors in Slow Run-In 


Engines present far more run-in pitfalls for the 
unwary than do piston rings and conditions prevail- 
ing in cylinders are the most important of all fac- 
tors. Fig. 5 portrays a model of an average new cyl- 
inder which is straight and round within commer- 
cial limits of 0.0015 in. This is the true contour of 
the cylinder around the vertical axis with radius 
variation magnified 300 times. It is the way a piston 
ring sees a cylinder and it isn’t surprising that some 
of these abrupt changes in radius are often frus- 
trating to even the most willing and accommodating 
ring. The prospect of trying to conform to all these 
varying contours while sliding up and down over 
them at 30-40 mph must be staggering. Since the 
ring’s variation from true roundness may either 
compound or cancel cylinder variation, it is easy to 
see why a ring must be as accurate as possible and 
why avoidance of distortion in assembly is so im- 
portant. 

The model is shown here without the head in 
place. Head attachment and/or thermal stress 
magnify the variations although the basic contours 
prevail. The extent of the added distortion depends 
largely on the head gasket and torque applied to 
the hold-down means, hence it is most important 
that head and top deck surfaces be flat, that the 
head gasket used be designed for the engine and 
installed with holddown torque specified by the en- 
gine manufacturer. 

Cylinder geometry in terms of radius variation 
makes it obvious that the contribution of wear to the 
run-in process must be what it does to cylinders. 
The need for fur or nap of some kind to let the hills 
be leveled off quickly, and surface interruptions to 
prevent damage from scuffing in the process, is ap- 
parent. A honed finish of 20-30 microin. rms is ac- 
cepted universally for new cylinders. When install- 
ing new rings in used cylinders, the surface left by 
the original rings is best unless scuffed or scored. 


Effect of Cylinder Coatings 


Cylinder surface treatments are sometimes a fac- 
tor in so-called slow run-in. Two such coatings in 
use are Lubrite and Surfide. Their purpose is to 
prevent scuffing and usually they tend to retard 
run-in. Both are etching processes which produce 
an interrupted surface and leave a strong coating 
of iron sulfide or phosphide. Chemical or metal- 
lurgical variations sometimes result in excessive 
porosity, which causes high oil consumption until 
the voids fill with deposits or until wear reduces the 
area. Void area in excess of 30% makes oil control 
virtually impossible. 

Cylinder liners, wet or dry, must be given close 
attention if quick run-in is expected. Top end sup- 
porting shoulders and their relation to counterbore 
in the top deck and the head gaskets are extremely 
critical. Fig. 6 incorporates all the things that 
should NOT be done. The shoulder must seat 
squarely and flatly in the counterbore and the gas- 
ket head must not overhang the shoulder. The con- 
ditions shown in Fig. 6 are one of the most common 
causes of upward scraping top rings and slow run-in. 
The O-ring end of the wet liner is less critical than 
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the top end, but O-rings and grooves must fit prop- 
erly or the liner will be distorted. Dry liners are 
touchiest of all as regards run-in. Inaccuracies of 
block bore, sleeve OD and ID combine to produce a 
wrinkly type of distortion which severely taxes the 
conformability of piston rings. The subject is too 
complex and controversial to say more here than 
to treat dry liner engines with utmost care. 


Pistons Affect Run-In 


Pistons play an important part in run-in. Ring 
grooves, particularly the top one, must be square 
and flat. Out-of-squareness is a frequent cause of 
top corner contact of top rings, and in fact accounts 
for practically all of it not the result of improper 
liner conditions. Manufacturing processes make 
unsquare ring sides highly improbable. In the case 
of used pistons, interference of the new ring with 
a wear step in the groove or grooves that are worn 
in a bell-mouthed fashion, should be avoided. Pis- 
ton skirts should have the proper cam, but skirt 
taper is even more important in the control of oil. 
A piston which fits the cylinder as shown in Fig. 7 
presents an impossible run-in problem. Proper 
wrist-pin fit is important. Tight pins should be 
avoided because they prevent the expansion con- 
trol feature from functioning, resulting in reverse 
skirt taper or seizure. 


Valves are Big Oil Consumers 


Valves have always been an overlooked source of 
oil consumption, but since all of our engines are 
now of the overhead valve variety, they certainly 
can’t be safely ignored. Of the total oil consumed 
in current production passenger cars, as much as 
75% disappears via valve stems and guides. Sur- 
prisingly enough exhaust valves are often almost 
as great contributors as intakes. The problem of 
supplying enough oil to the right places to keep the 
mechanism in the rocker boxes from squeaking at 
idle speed and not oversupplying at high speed is a 
tough one. The effect of stem-to-guide clearance 
on oil passage is a relationship that aiso exists for 
every metering bearing clearance in rocker arms 
and rocker shafts. Here is a source of slow run-in 
that needs more attention! It will become an in- 
creasingly important source of error in development 
and evaluation of fuels and lubricants. 


Don’t Blame Additive Oils 


The only yardstick for run-in that we use is oil 
consumption and, specifically, how long the engine 
must be operated before the oil consumption rate 
stabilizes or reaches a satisfactorily economical fig- 
ure. But the trouble is that while everyone thinks 
in terms of oil consumption, they talk in terms of 
wear, and there is really no proved correlation be- 
tween wear and run-in. 

In all dynamometer and road testing we have used 
premium oils, also indiscriminately in new engines, 
completely rebuilt engines, and in re-ring installa- 
tions in very badly worn equipment. While we oc- 
casionally encounter slow run-in problems, we have 
been unable to blame it on the lubricating oils. We 
find usually that we have bungled some mechanical 
detail. 

We are not prepared to state flatly that a run-in 
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problem does not exist with high additive oil, but 
we state without qualification that we have no first- 
hand experience indicating its existence. We have 
never seen any good, solid, clear-cut, factual data 
from any source proving that such a problem exists. 

Paper, “The Heavy-Duty Oil—Slow Run-in Ques- 
tion,” on which this abridgment is based is available 
in full in multilith form from SAE Special Publica- 
tions, 435 Lexington Ave., New York 17, N. Y. Price: 
35¢ to members; 60¢ to nonmembers.) 





Fig. 6—A composite of all the things that shouldn’t happen to a 
cylinder liner. The shoulder must seat squarely and flatly in the 
counterbore. The gasket must not overhang the shoulder. Conditions 
shown here are most frequent cause of upward scraping top rings and 
slow run-in. 





Fig. 7—A piston fitting a cylinder in this manner presents an impossible 
run-in problem. 
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Men, Materials, and Maintenance for the 


HE United States Navy is working out solutions to 

the problems that nuclear seaplanes are expected 
to bring. The aim is to have information at hand 
so that when a nuclear powerplant is available to 
mate to a suitable airframe, the combination can 
be integrated into a successful weapon system. The 
completed weapon would have the long endurance 
and long range needed to counter missile-launch- 
ing submarines and carry out other far-reaching 
Navy missions. 

The problems to be solved stem mostly from radia- 
tion, of course. Radiation has serious implications 
for the men who will fly in the planes, the materials 
of which the planes will be made, and the design of 
the facilities for servicing them. 

The aircraft designer must have the crew radia- 
tion tolerance established prior to design. Its value 
has a profound effect on shield weight. This intro- 
duces the question: what is the allowable reactor 
radiation dose that can be given to the flight crew? 

Examination of the problem indicates that nu- 
clear radiation causes immediate effects, within 30 
days, and latent or long time effects. Immediate 
effects, such as nausea, vomiting, and loss of hair 
result from fairly large doses—upwards of 75-100 
REM (where REM is the radiation dose unit of 
measure). 

For the military seaplane problem, it was found 
that five major effects exist from the medical view- 
point: (a) degradation of performance, (b) inci- 
dence of cataracts, (c) incidence of leukemia, (d) 
shortening of life span, and (e) genetic mutations. 
These are the things we would like to avoid. Studies 
to date have indicated that our dose program could 
be increased somewhat without risking any degra- 
dation of performance or any incidence of cataracts. 
This is also true for the incidence of leukemia; how- 
ever, this is a more difficult effect to evaluate. 

In connection with the first three effects—per- 
formance, cataracts, and the incidence of leukemia 
—there appears to be a threshold dose. By restrict- 
ing radiation below this level we can avoid these 
effects altogether. This is not true of the life-span 
shortening and the genetics effects. No matter how 
small the dose received, these effects cannot be re- 
duced to zero. The question, then, is: “How large 
can these effects become and still be considered 
acceptable?” 

The life-span-shortening effect has been inves- 
tigated; it has been predicted that the radiation 
shortening of life span will be less than other occu- 
pational hazards. Military pilots have a predicted 
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life span of from 8 to 12 years less than the average 
population. Heavy coffee drinking and smoking 
may cause shorten life span 5 to 10 years. Fifty 
pounds of excess fat can shorten life span by two 
years. In connection with the genetic effects prob- 
lem, indications reveal that radiation produced 
genetic mutations can be made negligible in com- 
parison to the present national average of about 
one in 25. 

Examination of biological radiation history shows 
that since the first severe case of x-ray dermatitis 
in 1896, the tolerance trend has been toward greater 
and greater restriction of maximum permissible 
radiation exposure. The National Academy of Sci- 
ences and the National Bureau of Standards have 
both recommended radiation limits. The former 
suggests a total accumulated dose not to exceed 
50 REM at age 30 and 100 REM at age 40. The Bu- 
reau of Standards recommended limit very nearly 
approximates these values. 

Although a Naval aviator’s career as a pilot may 
last 18 to 20 years, only 5 or 6 years of this time 
would probably be used for operating nuclear-pow- 
ered aircraft. His normal flight training, squadron 
duty, post graduate school, and usual tours of shore 
duty would take the remainder of the time. This 
means that dose rates used in the design of aircraft 
can be increased significantly with resulting reduc- 
tion in shield weights. Such career programming 
can provide a total accumulated dose to the pilot of 
90 REM at age 40. This leaves a margin of 10 REM 
for background radiation and medical x-rays. 

Within the framework of biological requirements, 
the major problem with shielding is the attainment 
of minimum weight for a fixed radiation dose rate. 
Major shield weight savings may be realized by us- 
ing a divided shield where the biological protection 
is arranged around both the reactor and the crew. 

But, the division of shielding between the reactor 
and the crew compartment affects structural weight, 
performance, and aircraft stability. The greater 
the weight of the shielding in the crew compart- 
ment, the greater will be the structural weight re- 
quired to carry this load. This is especially critical 
for a hull-type seaplane since the bow landing load 
factors due to vertical and pitching accelerations 
are as high as 12 to 16 g in the vicinity of the crew 
compartment; this compares to approximately 6 g 
for a ski-equipped airplane. 

Radiation from the reactor complicates the serv- 
icing and handling problems. Powerplant removal 
involves lifting a very large mass. Substantial over- 
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uclear—Powered Seaplane 


from paper by Commer. A. D. Struble, Jr. surcar of Aeronautics, United States Navy 
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NAVAL AVIATOR’S CAREER could be planned so that only five or six years of his 18-20 years as a pilot would be used 
for operating nuclear-powered aircraft. National Academy of Sciences recommends total accumulated dose be held to 

)REM (units of radiation dosage) by age 30 and to 100 REM by age 40. At a rate of about 19 REM per year, a man 
could serve his first two years in nuclear operation in his late twenties, two years as executive of a nuclear squadron in 
his mid-thirties, and a year as commander of a nuclear squadron in his late thirties—and still have a margin of 10 REM 


for background radiation, medica! x-rays, and other chance exposures. 
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head structure is required to lift the powerplant, 
and provisions must be made for guiding the reactor 
out of the aircraft to prevent swaying. Swaying 
might cause serious damage to the aircraft struc- 
ture. 

Fuel life has definite limits, and reactor time is 
accumulated quickly in the long-range Navy mis- 
sions. Therefore, facilities must be provided for 
renewing spent fuel. Replacing the complete power 
package or returning the aircraft to its home base 
are two possible answers. 

For some extreme designs aircraft returning from 
a mission will be radioactively hot. Before service 
or maintenance can be conducted, additional shield- 
ing must be placed around the reactor. This shield 
can be in the form of a liquid which is pumped 
aboard through lines that are remotely connected 
to the aircraft. Use of sea water in this capacity 
has been studied. 

The decaying fission products continue to pro- 
duce quantities of heat for several days after the 
reactor is shut down. This heat must be removed 
or the reactor will melt. An auxiliary power unit 
is provided in the aircraft for this purpose. 

Remote checkout of powerplant systems may be 
required to minimize the maintenance crews’ ex- 
posure to the residual radiation in the aircraft. A 
system similar to that employed in missiles could 
be used. 

It is obvious that performance of all these func- 
tions will seriously affect seabased mobility. There- 
fore, two types of support appear to be desirable, a 
highly mobile strike base and a highly efficient 


Transmissions... 


Logistic submarines have been 
Various barge 
and ship tenders have been proposed to handle the 
maintenance sea base. 

Home base of the nuclear seaplane will require 


maintenance base. 
suggested for the mobile strike bases. 


special installations. A “hot” engine test stand 
must be provided which is capable of operating the 
entire nuclear powerplant at full power on the 
ground. This test stand will be functionally the 
same as any other test stand, but physically it will 
be completely different due to the radiation and 
hazards associated with the nuclear powerplant. A 
mating station will be required to accomplish the 
remote mating and demating of the nuclear power- 
plant from the airframe. Due to the high residual 
nuclear radiation associated with the powerplant, 
the “hot” engine shop will have to be properly 
equipped to perform all maintenance and overhaul 
procedures with all the operating personnel pro- 
tected by suitable biological shields. 

A complete layout must provide for bringing a 
nuclear-powered seaplane onto the beach, augment- 
ing the shield, mating it for removal of the power- 
plant, and performing hot-cell maintenance of the 
powerplant. The site must also contain isolated 
nuclear engine run-up stands, remating and flight 
preparation areas, and a “cold” area for non-nu- 
clear operations. 

(Paper, “The Navy Nuclear Seaplane,” on which 
this abridgment is based is available in full in multi- 
lith form from SAE Special Publications, 485 Lex- 
ington Ave., New York 17, N. Y. Price: 35¢ to mem- 
bers; 60¢ to nonmembers.) 


... for off-highway uses need closely spaced transmission ratios and wide overall range. 


Based on paper by Thomas Backus and f M. Perkins, Fuller Mfg. C 


N many off-highway applications fuel economy is 

not of prime importance because hauls are short 
and fuel is a minor item in total operating cost. 
However, the same range of engine speeds at which 
fuel economy is good is the one where engine torque 
is also high. Below the speed at which the peak 
torque occurs, the torque drops off and fuel economy 
deteriorates, both rather rapidly. This point in 
modern diesel engines most commonly used is at 
about 70% of governed speed, hence the ratio steps 
in a transmission for off-highway use should not be 
greater than about 1.42 to 1 (commonly referred to 
as 42% steps) to reap the benefits of maximum en- 
gine performance and economy. 

Within limits, still closer steps would have some 
advantage, but due to the drop in torque from the 
70% point to governed speed, the gain in torque on 
a ratio change is less than the change in ratio. For 
example, with a ratio step of 20% and an engine 
governed at 2100 rpm, the down shift would be made 
at 1750 rpm. At this speed in a typical engine the 
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increase in torque above that at governed speed is 
about 5% so that the net gain on shifting is only 
15%. Since torque declines at an increasing rate as 
governed speed is approached, the narrower the 
step, the greater will be the discrepancy. 

Experience has indicated nine to be the practical 
minimum number of ratios in order to fulfill the con- 
ditions that the steps be not over 42% and the over- 
all range of the order of 14 to 1. This is the number 
of forward speeds chosen for the Roadranger trans- 
mission, designed especially for off-highway use. 
There are four forward speeds in each range and an 
overdrive used only in high range. The overdrive 
is intended primarily for unloaded return trips, 
hence it can be operationally increased above the 
approximate 40% which obtains on all other steps in 
order to extend the overall speed range. 

(Paper, “Efficiency and Simplicity in Off-Highway 
Transmissions,” on which this abridgment is based is 
available in full in multilith form from SAE Special 
Publications, 485 Lexington Ave., New York 17, N. Y. 
Price: 35¢ to members; 60¢ to nonmembers.) 
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Vacuum Melting of Steels 


Improves Engineering Properties 


but cleanliness and cost remain as problems 


Vase C ary 


ACUUM melting improves the engineering proper- 
ties and formability of: 


1. Bearing steels. 
2. Valve and stainless steels. 
3. Low-alloy steels. 


In many cases, however, results are not consistent 
and, of course, the economics of vacuum melting 
still remains a problem. 


Bearing Steels 


For critical applications such as aircraft engines 
and aircraft accessory devices, the individual bear- 
ing life predictability, and not how many bearings 
will exceed 10% of handbook or the average life 
ratings of a large number of bearings, is the criterion 
of bearing acceptability. Vacuum melting increases 
bearing life. 

Fig. 1 shows laboratory test results of bearings 
made from both air-melted and vacuum-melted 
52100 steel rings and 51100 steel balls. Test results 
for vacuum-melted Halmo steel are also shown. 

Each line plot represents fifty 3206 Conrad-type 
bearings. Test conditions for the air-melted steels 
included heavy radial overloads of 1580 lb, 2000 rpm 
inner-ring rotation, 130 F bearing outer-ring tem- 
perature, and jet oil lubrication with Esstic No. 65 
oil. The vacuum-melted steels were tested under 
identical conditions with the exception that for the 
Halmo steel the lubricant was MIL-L-7808, oil inlet 
temperature was 350 F, and bearing components’ 
temperature was 400 F. 

Bearing failure is a spalling of race surface de- 
tected by increased vibration or increased noise 
level. Note that all the air-melted bearings show 
approximately the same degree of early failure as 
indicated by hours endurance and approximately 
the same scatter pattern as indicated by line slope. 
Also note the tremendous gain in first-failure life 
achieved by vacuum melting. 
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All the induction-vacuum-melted bearings were 
made from 300-lb ingots which passed incoming in- 
spection specifications for cleanliness and chemistry. 
These test results recommend induction-vacuum- 
melted materials for bearings requiring maximum 
freedom from early failure. Difficulties exist, how- 
ever, in processing steel which will pass inspection 
for nonmetallic inclusions. Examinations indicate 
that current induction-vacuum-melted materials 
supplied for antifriction bearing usage is, in general, 
very tlean, but some portions are contaminated with 
ceramics from furnace liner or launderer. Cur- 
rently, there is no means of detecting these defects 
either in the bar stock or finished product if the de- 
fect is totally below the surface. 

These contaminated areas, if in heavily stressed 
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Fig. |—Vacuum-melted bearings show longer life than air-melted bear- 
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Fig. 2—Vacuum melting increases the stress rupture life of high nickel 
titanium alloy by approximately 30%. The improvement, however, is 
believed to be related to the presence of titanium. 
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Fig. 3—Fatigue data indicate that the exclusion of air alone does much 
to increase the fatigue properties of 15 Cr-25 Ni-2 Ti steel at 1200 F. 
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locations, cause very early bearing failures as found 
in destruction inspection after test. Nondestructive 
inspection is being worked on, but is currently not 
feasible for usage on the small size inclusions we 
are concerned with. This contamination problem is 
well known to material producers and has led to re- 
search to overcome this deficiency and gives promise 
of being overcome. The problem has also led into 
the exploration of various means of using the good 
characteristics of vacuum melting with elimination 
of the need for lining materials by such processes 
as consumable electrode or zone melting in vacuums. 


Valve and Stainless Steels 


Whether or not to vacuum melt the stainless steels 
and valve alloys is currently an open question. 
These alloys ordinarily find their way into highly 
competitive applications, and thus the question re- 
solves itself into one of engineering desirability on 
the one hand and economic justification on the 
other. Vacuum melting has not found many appli- 
cations in the field of valve and stainless alloys, but 
the process possesses inherent advantages which 
may lead to its adoption for these alloys in the not- 
too-distant future. 

The potential advantages of vacuum melting from 
the standpoint of the metal processor fall into 
roughly two classifications—those relating to im- 
provements in engineering properties of the alloy, 
and those relating to improvements in workability 
or formability. Under improvement in mechanical 
properties we can list fatigue, creep strength, im- 
pact, and such. Also, since all stainless and valve 
alloys are designed primarily for corrosion resist- 
ance, we can list potential improvements in cor- 
rosion resistance as a separate advantage. Improve- 
ments in workability can be subdivided into those 
relating to forming limits and those relating to 
alloy limits. Here forming limits pertain to the 
maximum amount of shaping or forming that can 
be done on an alloy during a typical forging or sim- 
ilar operation and alloy limits refer to the maxi- 
mum and minimum chemical analyses that can be 
handled during such operations. 

It is reasonable to assume that vacuum melting by 
itself will not have too much effect on properties 
such as tensile, yield, and so on, but will have a 
pronounced effect on properties relating to notch 
effects, principally fatigue and impact. There is 
also evidence that indicates vacuum melting will 
increase the stress rupture life of typical valve al- 
loys. Fig. 2 shows stress rupture data developed 
on three analyses covering the current range of 
valve alloys. There is approximately 30% improve- 
ment in the stress rupture life of the high-nickel 
titanium alloy. This is a titanium-hardened mate- 
rial and the improvement is believed to be related 
to the presence of titanium. With the other two 
commercial valve alloys, the improvements are so 
small as to lack significance and certainly do not in 
themselves justify the use of vacuum melting. 

We have not yet had an opportunity to develop 
sufficient elevated-temperature fatigue data on 
valve alloys to determine the effect of vacuum melt- 
ing on this property. There is considerable litera- 
ture showing substantial increases in fatigue re- 
sistance at room temperature and it is anticipated 
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that these improvements will carry over to elevated 
temperatures. 

Fig. 3 shows some scattered fatigue data obtained 
on a 25 Ni-15 Cr titanium-hardened alloy at 1200 F. 
These data were obtained on consumable-electrode 
remelted material, both under Argon and in vacuum, 
and the data indicate that most of the improvement 
can be obtained by the exclusion of air alone. Again, 
it should be pointed out that this is a titanium-bear- 
ing alloy and that the improvement in fatigue re- 
sistance of the consumable electrode remelted ma- 
terial is probably due to the absence of titanium 
stringers. 

Fig. 4 shows additional data on the same alloy 
comparing Argon-melted and vacuum-melted ma- 
terial. These data show that the use of vacuum re- 
results in a further improvement in fatigue which, 
while not as large as that obtained through the ex- 
clusion of air, is significant nevertheless. Since the 
use of Argon would effectively preclude the presence 
of complex titanium compounds, it can be reasoned 
that the magnitude of improvement shown in Fig. 4 
is roughly the same as that to be expected with a 
more conventional titanium-free alloy. 

One very significant property of stainless and 
valve alloys that can be influenced by vacuum melt- 
ing is corrosion resistance. Fig. 5 shows some early 
data obtained on three analyses comparing the 
corrosion resistance of air-melted and vacuum- 
melted materials in a laboratory test. These data 
show that with the two high-alloy materials the 
corrosion resistance is only slightly improved. On 
the other hand, the low-alloy material shows a pro- 
nounced improvement with vacuum melting and one 
which brings its corrosion rate down to a level com- 
parable to current austenitic valve alloys contain- 
ing considerably higher alloy percentages. The rea- 
son for this improvement is not apparent. It is 
possible that trace contaminants dispersed through 
the melt form tiny galvanic cells which cause pit- 
ting-type corrosion in the air-melted analyses. 
However, pitting-type corrosion has been encoun- 
tered with the higher alloy materials when run with 
vacuum melting. Those materials with inherently 
poor corrosion resistance may be more susceptible 
to intergranular galvanic-type corrosion and thus 
respond more readily to the removal of volatile con- 
taminents by vacuum melting. 

Corrosion data similar to that shown in Fig. 5 
have been run on most of the conventional valve 
analyses using the consumable-electrode remelt 
process under vacuum. Without exception, these 
tests have shown only minor changes in the cor- 
rosion resistance. The data in Fig. 5 were obtained 
from induction-melted materials and the question 
naturally arose as to whether the consumable-elec- 
trode process was effectively removing the corro- 
sion-inducing elements. A 14 Cr-14 Ni alloy was 
therefore singled out and tested all three ways; air 
melted, induction melted under vacuum, and re- 
melted by consumable electrode under vacuum. 
Again, laboratory tests showed only minor changes 
in the corrosion rate. 

The more significant advantages of vacuum- 
melted material lie in the area of workability dur- 
ing manufacture. Fig. 6 shows a particularly severe 
forming operation used to make hollow-head air- 
craft valves. In this process, a billet cut from a bar 
is first pierced to form a can, which, through a series 
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Fig. 4—The use of vacuum results in a further improvement in fatigue 
which while not as large as that obtained through the exclusion of air, 
is significant nevertheless. 
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Fig. 5—Comparison of the corrosion resistance of air-melted and 
vacuum-melted alloys. 





Fig. 6—When making this hollow-head aircraft valve from air-melted 
material considerable care must be exercised to prevent cracking or 
folding of the inside neck surface. Experimental forgings of this part 
using a 14 Cr-14 Ni-3 W analysis with vacuum melting eliminated the 
cracking and folding in this critical area. 


69 





Table 1—Tensile Properties of Air Melted and Vacuum Melted 4340 Steel 


Tensile 
Strength (psi) 


Hardness 
(RC) 
Air Melted 
Longitudinal 54 
Transverse 54 


Vacuum Melted 
Longitudinal 53.5 
Transverse 54 


290,000 
288,500 


285,000 
287,000 


Reduction 
of Area (%) 


Yield Strength 
0.2% Offset (psi) 


Elongation 
in 2.0 in. (%) 


222,500 10.5 35 
221,000 5 17 


215,000 12 41 
222,000 10.5 40 


Heat Treatment: All samples were normalized at 1600 F, austentized at 1500 F for 2 hr, oil quenched, and tempered at 


350 F for 2 hr. 


of alternate hammer forging and extrusion opera- 
tions, is formed into the finished valve forging. 
The internal shape of the head cavity is held to close 
limits and after the hammer forge and extrude op- 
erations begin, can no longer be reached from out- 
side the valve for machining purposes. The shape 
of this cavity is controlled by the amount of work 
done on the outside of the valve. 

The neck area of this valve is severely stressed on 
the inside surface in bringing it down to stem size. 
When running this valve from air-melted material 
considerable care must be exercised to prevent 
cracking or folding of the inside neck surface. 

Experimental forgings have been made of this 
part using a 14 Cr-14 Ni-3 W analysis with con- 
sumable-electrode material remelted under vacuum. 
Consumable-electrode material was chosen to avoid 
centerline defects resulting from ingot castings. 
Because this billet is pierced along the centerline as 
the first stage in forming, such imperfections will 
ultimately appear as defects on the ID neck surface 
of the valve. 

In running the experimental forgings, the antici- 
pated result materialized in that cracking and fold- 
ing in this critical area were completely eliminated. 
An unanticipated result also occurred in that the 
vacuum-melted material appeared to be consider- 
ably more ductile in forging than air-melt material. 
In each forging operation, the internal cavity sur- 
face is brought to a predetermined dimension by 
control of the tooling. In this test, the tooling was 
set up by using air-melted material. 

When the vacuum-melted alloy was run it moved 
well beyond the limits established for the air- 
melted material during each stage of the forging op- 
eration. The improved ductility of the vacuum- 
melted material plus the absence of deleterious 
effects from severe working indicates that forgings 
such as this might be made with a reduced number 
of operations using vacuum-melted material. In 
addition, vacuum-melted alloys make even more 
severe forging operations practical and shapes more 
complex than that shown in Fig. 6 can be considered. 

Another aspect concerning the processability of 
valve alloys pertains to alloy limits. Valve alloys 
are designed to have substantial hardness and creep 
resistance at temperatures up to 1600 F and yet must 
be ductile and formable at forging temperatures 
limited by tool life and other related factors. Asa 
result, many current valve alloys are approaching 
their limit of formability and many other promising 
alloys cannot be considered simply because they 
cannot be forged. Vacuum melting very often per- 
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mits alloy concentration limits to be increased and 
also permits entirely new alloys to be considered. 
An outstanding example of this is that of the iron- 
aluminum alloys which, in many respects, possess 
desirable valve properties. Iron-aluminum valves 
have been engine tested with reasonable success and 
while certainly further improvements are necessary 
before they can be considered as valve alloys, the 
opportunity to use this or similar alloy systems is 
available through vacuum melting. 

Forming iron-aluminum alloys through conven- 
tional forging processes with air-melted material is 
out of the question. The presence of dispersed alu- 
minum oxides makes these alloys so brittle that they 
cannot be shaped into a valve. Yet using vacuum- 
melted material we have had no problems in form- 
ing iron-aluminum valves using conventional pro- 
duction forging equipment. 

There are real and potential advantages to vac- 
uum-melted material, particularly in the area of 
processing. So far these advantages have not been 
sufficient to offset the higher cost of vacuum-melted 
materials. Ultimately vacuum melting will probably 
find many applications in the areas of valve and 
stainless alloys. Before this can occur, however, 
there must be considerably more work, particularly 
in the area of alloy development, to take full ad- 
vantage of the vacuum melting processes. 


Low-Alloy Steels 


Recent technological developments have increased 
the demands for new or improved alloys for critical 


applications. In the field of low-alloy steels, for 
example, aircraft design engineers are looking for 
steels which can be heat treated to the 260,000 to 
300,000 psi strength level and yet have good ductility 
and impact properties. Others are constantly seek- 
ing steels with high fatigue and impact properties 
for numerous applications such as, valve tappet 
rollers, gears, bomb hooks, and gun parts. 

It has now been established that substantial im- 
provements in mechanical properties of certain 
metals and alloys result from vacuum-melting tech- 
niques. In the case of low-alloy steels, significant 
improvements have been obtained in transverse 
mechanical properties and fatigue strength. 

In general, the limiting value of useful strength 
for aircraft steels will depend upon transverse prop- 
erties rather than longitudinal properties. Data 
obtained by a number of investigators seem to indi- 
cate that alloy steels melted conventionally possess 
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Table 2—Room Temperature 


Impact Properties of Air Melted and Vacuum Melted Low Alloy Steels 


(V-Notch Charpy) 


Longitudinal Impact Energy 
(ft-lb) 


Vacuum Melted 


Hardness 
( 

—_ Air Melted 
46-47 16 
52-54 18 
52-54 15 
37-39 45 


very low transverse ductility and notch toughness. 
However, there is evidence that transverse proper- 
ties of vacuum-melted alloy steels approach more 
closely the longitudinal properties. 

The tensile properties of vacuum melted and air 
melted 4340 steel heat treated to 290,000 psi strength 
level are given in Table 1. There is little difference 
in the longitudinal tensile properties, but the vac- 
uum-melted material shows higher ductility in the 
transverse direction than does the air melted 4340. 
In Fig. 7, longitudinal and transverse tensile ductil- 
ity of vacuum-melted 4340 steel at various strength 
levels is further compared with that of air-melted 
alloy. These data indicate that vacuum-melted ma- 
terials have very little tendency to develop direc- 
tionality. 

Notch sensitivity is an excellent index of the 
toughness characteristics of a material under any 
type of loading. In Fig. 8, longitudinal and trans- 
verse notched tensile strengths of Ferrovac 4340 are 
compared with those reported for air-melted mate- 
rial. These data clearly indicate that the notched 
strength of vacuum-melted steel is considerably 
higher, with no significant difference between longi- 
tudinal and transverse values. The indications are 
that the results obtained on vacuum-melted 4340 
holds true for other high-strength steels. 

The increased tensile ductility observed in vac- 
uum-melted low-alloy steels is particularly evident 
at high strain rates, as in the case of impact test. 
V-notch Charpy impact properties of various low 
alloy steels at room temperature are shown in Table 
2. Vacuum-melted steels exhibit consistently higher 
impact energy than do the air-melted steels in both 
longitudinal and transverse directions. 

The longitudinal fatigue limits of vacuum-melted 
and air-melted 4340 are plotted as a function of 
tensile strength in Fig. 8. The curve for the vac- 
uum-melted steel is considerably higher with no 
falling off up to the 290,000 psi strength level. 

The foregoing results were obtained on a limited 
number of production heats, but they are being 
supplemented by work performed at several labora- 
tories. As the number of heats tested increases, it 
will be possible to make a statistical evaluation of 
the results. Based on experience with other alloys 
however, the variation in mechanical properties of 
vacuum-melted steels from heat to heat or within 
the same heat is small when compared with those 
found in air-melted material. 

(This abridgment is based on secretary’s report 
of a panel entitled “Vacuum-Melted Metals—How 
They Can Help the Designer.’’) 
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Transverse Impact Energy 
(ft-lb) 
Air Melted Vacuum Melted 
19 12 
21 14 


22 11 
100 





—- 
o Vacuum Melted - Longitudinal 
o Vacuum Melted - Transverse 
@ Air Melted - Longitudinal 
a Air Melted ~- Transverse 


REDUCTION OF AREA, PER CENT 





TENSILE STRENGTH PSI X 1000 


Fig. 7—Comparing the longitudinal and transverse tensile ductility of 
vacuum-melted 4340 steel with that of the air-melted alloy indicates 
that the vacuum-melted materials have very little tendency to develop 
directionality. 
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Fig. 8—The notched tensile strength of vacuum-melted Ferrovac 4340 
is considerably higher than the air-melted alloy, with little difference 
between longitudinal and transverse values. 
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Here's some light on why 


Hot High-Compression Engines 


ORE torque is often required to start high-com- 
M pression gasoline engines when they are hot 
than when they are cold. In these cases, investiga- 
tion shows, compression ignition occurs at isolated 
points in the combustion chamber. Combustion 
proceeds normally from these points of abnormal 
ignition until a second type of reaction is observed 
in the last part of the charge to burn. The combina- 
tion of the early abnormal ignitions and the rapid 
final reaction can cause cylinder pressures to peak 
before top dead center. 

The rate of the final rapid reaction is three to 
four times greater than that of the normal com- 
bustion process. Even though the rate of the final 
reaction is relatively high, it is still far below that 
normally associated with knock. This medium- 
speed reaction is called “slow knock.” The engine 
noise resulting from the slow knock reaction is quite 
similar to that produced by knocking combustion. 
In both cases vibrating engine parts apparently pro- 
duce the resulting engine noise. 

Laboratory investigation of the hot-starting phe- 
nomena shows that: 

1. Compression ignition is the basic cause. 

2. Deposit-induced surface ignition is not 
volved. 

3. Highly luminous spots appear in the burned gas 
region. These spots are characteristic of explosions 
initiated by compression ignition and they increase 
in number as the severity of the hot-starting phe- 
nomena increases. They do not appear to be caused 
by burning of incompletely vaporized fuel, oil drop- 
lets, or dust particles. 

4. Antiknock quality can be used to control the 
severity of the phenomena. 

5. Regardness of fuel antiknock quality, normal 
knock is replaced by the slow knock reaction at 
engine cranking speeds. 

6. Primary reference fuels are considerably more 
prone to compression ignition than other pure hy- 
drocarbons, such as benzene, diisobutylene, or to- 
luene, blended to give the same Research octane 
number. Commercial fuels of the same Research 
octane level are also better than the primary refer- 
ence fuels in this respect. 

7. The severity of the phenomena increases with 
engine compression ratio and coolant temperature. 

8. The most severe air-fuel ratio is that for maxi- 
mum power. 

9. Complete control of the combustion process 
can be maintained if the spark advance is very 
early or very late. (In tests with isooctane under 
standard hot-starting conditions at 9/1 compression 
ratio, spark advance had to be earlier than 48 deg 
btc or later than 18 deg atc.) 

10. Compression-ignition severity is affected by 
intake manifold air pressure. (In the tests, over a 
range of intake manifold air pressures of 20-38 in. 
of Hg absolute, the severity of compression ignition 
increased linearly with the pressure.) 


in- 
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Flame photographs and correspond- 
ing pressure record (shown at right) ... 


. of a typical explosion occurring when 
70-octane primary reference fuel was used un- 
der standard hot-starting conditions. 

Photographs were taken in standard ASTM- 
CFR single-cylinder knock test engine modified 
to accommodate a full quartz window. Hot- 
starting conditions used: 6.75/1 compression 
ratio, 150 rpm, 190 F coolant temperature, 180 F 
oil temperature, wide-open throttle, tde spark 
advance, 10% rich air-fuel ratio. 

Note that initial ignitions occurred over the 
intake valve in two different areas at 14 deg 
bte. Additional areas of ignition occurred as 
combustion proceeded. 

Spatial rate of flame propagation from the 
ignition centers was about 25 fps, which is con- 
sidered normal for an engine speed of 150 rpm. 

The photographs show further that the slow 
knock reaction began at 8-9 deg btc and com- 
pleted the combustion process at 6-7 deg btc. 

The pressure record also indicates the effects 
of this abnormal explosion. For example, it 
shows the effects of the higher rate of reaction 
that started at 8-9 deg btc and shows peak 
cylinder pressure occurring at the completion 
of the combustion process at 6-7 deg btc. Rate 
of pressure rise was so rapid that the trace 
appears almost vertical and can barely be seen, 
due to the low film exposure for this section of 
the pressure record. The pressure decrease, 
which occurred after combustion was complete 
despite the continued minor piston compres- 
sion, may be attributed to heat loss and gas 
leakage. 

Even though the total work of the cycle may 
be zero, as it was in this case, an automobile 
starter cranking an engine under these condi- 
tions would be required to furnish extra torque 
in order to turn the engine the last 20 deg of 
the compression stroke. Hence, the starter re- 
quirement would be increased and the reason 
for starter stalling is apparent. 


Hint 


TEE 


THAT 


Flame photographs showing the compression- 
ignition and slow knock phenomena, together with 
the resulting pressure card, are shown in the ac- 
companying figure. 

(Paper, “Autoignition Associated with Hot Start- 
ing,” on which this abridgment is based, is available 
in full in multilith form from SAE Special Publica- 
tions, 485 Lexington Ave’ New York 17, N. Y. Price: 
35¢ to members; 60¢ to nonmembers.) 
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saced on paper by Fred W. Bowditch and Russell F. Stebar, 
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Supersonic Flying ... 





- PLANNED COMBAT RADIUS - 


COMBAT MISSION with supersonic fighter. Nothing new 
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BLAZING SPEED characterizes new supersonic fighters DEAD ENGINE descent and landing puzzles everyone. An 


et 9 of the time in the air is spent at half speed. Cruise airplane is at its worst lift-over-drag ratio in landing co 

and low-altitude climb speeds unfortunately fall right at figuration. The curve on the left must be flown precisely 

the point where the Mach meter tion error occurs near at the right condition to avoid a crash. The curve on the 

the speed of sound. TI erious, especially if the pilot right represents an increase in lift over drag which produces 

is unaware of the error and cruises too fast, consuming ex- a tlatter gl pe, enabling the pilot to judge more closely 
sive amounts of fuel on his fle vith a wider margin for err 
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... iS just dandy. Pilot stress and strain go up 
in direct ratio to speed and altitude. New planes 
call for faster thought and action, not just to hold 


the job, but to survive. 


sased on paper by Anthony W. Le Vier, vsisccs sos cow 
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THROTTLE BURST AFTER CHOP po 


CHOP THROTTLE TOO SOON 


LANDING CONFIGURATION of a supersonic fighter is 
ROLL TO YAW RATIO best described as a “‘streamlined brick.”” That's the reason 
OSCILLATIONS have always plagued us but most of them Why a straight-in approach is better than a turning one 
have been acceptable because of their long period. With !n a turning approach, reserve energy is being wasted to 
supersonic planes there can be excessive rolling due to yaw ‘turn instead of roundout, or flare, for a landing. With the 
and the period too short for the pilot’s sensory system to advent of the jet, approach and landing problems were mul- 
cope with. New aircraft must have their own sensory sys-_ tiplied ten-fold. Because the jet engine is very inefficient 
tem capable of sensing minute angular motions about all at low rpm's, it is imperative to maintain high rpm on all 
three axes and tied to the power flight control system. Then approaches until a safe landing is assured. Improper | 





the pilot can have a smoother ride than in a transport of the jet engine during approaches has accounted for about 
50% of all jet aircraft accidents, and there is no reason 
why the supersonic airplane should be an exception 


(Paper, “Flight Testing and Flying Techniques of High-Altitude Supersonic Aircraft” 
on which this abridgment is based is available in full in multilith form from SAE Special 
Publications, 485 Lexington Ave., New York 17, N. Y. Price: 35¢ to members; 60¢ to non- 
members.) 
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Many areas offer 


Opportunities For 


OTENTIAL areas for shortening the lead-time 
cycle in the development and production of 
weapons systems include: 


. Proposal. 

. Engineering. 
. Procurement. 
. Tooling. 

. Fabrication. 
. Testing. 


Although little can be done during the proposal 
stage to directly reduce the lead-time cycle, thor- 
ough preplanning will result in a more realistic pro- 
gram and disclose potential areas for shortening 
flow times. 

The amount of planning effort spent during the 
proposal stage will lessen unnecessary problems and 
pains after a program has started. For example, 
troublesome and unknown items discovered during 
the proposal stage can usually be given some special 
attention and quickly carried out avoiding a fire 
drill or costly flow time in production. 

Other considerations which may help reduce lead 
time are: 

@ Checking long-lead materials and vendor 

items. 

@ Investigating availability of skills and talents. 

@ Advance spending of contractor funds. 

e Arranging for limited funds to do preproduc- 
tion work. 

@ Investigating the flow time required by asso- 
ciate contractors. 

@ Minimizing customer approval necessary prior 
to placing subcontracts and procurement 
ment orders. 


Engineering 


During the design and development phase of engi- 
neering, several steps can be taken to reduce the 
lead-time cycle. First, prime responsibility should 
be given to the design engineer, with other division 
representatives participating on an advance basis. 
Second, simplified drafting practices should be em- 
ployed when possible and advance releases made 
whenever practical. Greater participation by tool- 
ing, procurement, and fabrication well help consid- 
erably to make this work smooth and satisfactory. 

When the program reaches the production engi- 
neering phase, the production engineer should as- 
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sume control and coordinate with other divisions. 
Important to the success of this phase of the pro- 
gram are the orderly release of advanced data and 
proper control over engineering schedule and ex- 
penditure. Without proper follow-up, the program 
can easily get off par and it becomes almost impos- 
sible to recover and get back on schedule. 


Procurement 


The part played by procurement in shortening 
the lead-time cycle is a very broad one because it 
encompasses practically all the time required to 
place a new product into production. 

Following are a few steps that can be taken to- 
ward reducing span times: 


e@ Advance planners in engineering. 

@ Assist in preparing advance releases for ma- 
terials and procurement. 

@ Consideration of substitutes. 

@ Standardization. 

@ Special handling for long-lead items. 


Lead time can be materially shortened by simply 
starting negotiations with vendors at the earliest 
practical time. 

It has been the experience of some companies, 
which handle broad lines of products with a large 
variety of parts and complications of final assembly, 
to meet test specifications by utilizing a team ap- 
proach on all new products. With all key depart- 
ments represented on the team, better liaison and 
contact can be maintained. For example, many 
engineering changes which normally would be made 
later, can be put in the original design because tool- 
ing and manufacturing representatives can make 
suggestions as engineering progresses. 


Tooling 


Shortening lead time in the tooling stage should 
first be considered when preplanning starts in the 
proposal stage. When the tooling ground rules are 
being set up, the following items should be care- 
fully reviewed: 


@ Availability of qualified manpower. 

@ Master gage plan. 

@ Possibility of a subcontract program. 
@ Hour estimate for initial tooling 

@ Hour estimate for ultimate tooling. 
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Based on secretary's 


report by E. C. Soistman, Martin Or 


anGco 


Cutting Lead Time 


Tooling planners should be assigned to engineer- 
ing at the earliest possible time to assist in making 
advance releases. The planners must act as the 
manufacturing coordinators in engineering, insur- 
ing that all information is disseminated among 
the various manufacturing departments. All differ- 
ences pertaining to design, tolerance, or material 
should be ironed out before release to the factory. 

It is also most important that systems of controls 
and reports be established for management analysis 
to reflect program progress and to accentuate areas 
of weakness and strength which may affect the 
allotted tooling lead time. 


Fabrication 


Although much to the total span time has been 
expended by the time an item reaches the fabrica- 
tion area, new methods, systems, and techniques 
used in operating, controlling, and managing within 
the fabrication shops can be productive areas to 
explore in shortening the lead-time cycle. 

Advance planning enables fabrication to give spe- 
cial consideration to the development of plant lay- 
out, tooling, fabrication, and assembly plans which 
will reduce flow time to an economical minimum. 
At this point, many items having long or difficult 
lead-time problems in procuring or tooling are fer- 
reted out and procurement, tool design, or tool fab- 
rication are initiated using preliminary or partial 
engineering. 

Development of work standards, manloading, and 
job cycling remove many reasons for work stop- 
pages and provide better management control. In 
addition, every effort should be made to functionally 
and operationally check all individual components 
prior to installation at the earliest possible point in 
the assembly cycle. 

Some of the most promising tools for further 
shortening lead-time cycles in fabrication lie in 
electronic data processing, material handling, and 
in numerical control. These three items will even- 
tually make a substantial reduction in manpower, 
facilities, cost, and time spans. 


Testing 


There has been, and will continue to be, a tre- 
mendous increase in the amount of testing required 
for all elements of a weapons system. But, testing 
has become more and more complex with the time 
involved constantly on the increase. 
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In addition, the speeds and altitudes of aircraft 
and missiles are pushing into an environment where 
the very best extrapolations from basic scientific 
knowledge and scale laboratory work fail to predict 
and describe fully. Under these conditions, testing 
must serve a dual function: prove projected per- 
formance, and establish basic data covering the 
phenomena encountered. Also, both quality and 
time must be improved in accomplishing test re- 
quirements. 

(This abridgment is based on secretary’s report of 
panel “Shortening the Lead Time Cycle.” The com- 
plete report, along with secretaries’ reports of five 
other aeronautic production panels, is available as 
SP-319 from SAE Special Publications, 485 Lexing- 
ton Ave., New York 17, N. Y. Price: $1.50 to mem- 
bers: $3 to nonmembers.) 
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3 Test fixtures provide ... 


Accelerated Testing of 


Fig. 2—Secondary oil seal test fixture. 


NTERNATIONAL HARVESTER is using three types 
of fixtures for laboratory testing of crawler-trac- 
tor track-roller oil seals. The first fixture tests the 
seal for leakage. The second fixture simulates the 
various movements of a roller on a tractor. And the 
third fixture subjects the seal to an accelerated en- 
durance test under the worst environmental condi- 
tions possible. A seal passing all three tests is pro- 
nounced fit for use. 

The first fixture used in the progressive testing of 
a new track-roller oil seal tests the seal for leakage, 
determines the torque requirements of the seal at 
various unit pressures, determines the pressure 
buildup due to heat, and reveals the effects of this 
pressure on sealing ability. The compatibility of 
different types of face materials can also be readily 
ascertained with this device. 

Seal surface temperatures are determined by 
three thermocouples located in the seal-drive flange 
[Fig. 1-(5)]. The thermocouple leads pass through 
the center of the drive shaft and past the drive- 
shaft bearings, where they emerge and are fastened 
to a mercury slip ring [Fig. 1-(3)]. A selector switch 
[Fig. 1-(2)] and a potentiometer [Fig. 1-(1)] com- 
plete the circuit. 

An inclined sight gage [Fig. 1-(4)] enables the de- 
termination of leakage to within 1 or 2 cc. 

Since different face materials have different co- 
efficients of friction a torque-measuring device is 
included on the fixture [Fig. 1-(6)]. This torque 
pickup also acts as the mounting flange for the sta- 
tionary part of the seal. Thus the torque readings 
are entirely divorced from any torque requirement 
of the fixture drive-shaft bearings. The strain 
gages are mounted on the tube of the pickup such 
that they are not affected by bending moments 
which may be imposed on the mounting flange. A 
water manometer [Fig. 1-(7)] is connected to the 
system to indicate the effects of temperature rise on 
pressure. 

The base of the seal-mounting flange is readily 
adjustable so that it may accommodate seals of 
varying widths. Variation of unit pressure on the 
seal is accomplished by varying the operating height 
of the seal. The power for the test device is sup- 
plied by an electric motor which drives through a 
series of belts and a Reeves Drive, permitting the 
speed to be varied as desired. 

The second stage of test for any given seal is per- 
formed on a track-roller test fixture (Fig. 2). This 
fixture was originally built for the testing of track- 
roller bearings, but it was pressed into service as a 
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Based on paper by John L. Hildenbrand, International Harvester Co 


Crawler-Tractor Oil Seals 


portion of the seal-test procedure because it simu- 
lates, to a small degree, the various movements of 
a roller on a tractor. 

The seals are installed on the special seal-test 
roller [Fig. 2-(1)] and then mounted in the fixture. 
This roller was originally a double-flange roller. 
The outer flanges were cut off so that the entire 
seal would be visible and the inner flanges were 
ground down to allow clearance for the drive chain. 
The drive roller is driven through a torque meter 
by a 15-hp electric motor. The operating torque is 
recorded continuously or periodically, as the tester 
desires, by the recording instrument [Fig. 2—(2)]}. 

Load is applied to the test roller by means of the 
screw jacks pushing against the large load springs. 
Just enough load (4000-6000 lb) is applied to the 
roller to obtain a normal heat buildup and conse- 
quent pressure rise, such as would be obtained on a 
tractor. 

This test can point out deficiencies such as too 
little clearance between parts where relative mo- 
tion is required, or it may show weaknesses in gas- 
keting on one or both sides of the seal. Leakage on 
this fixture is not measured but merely observed, 
and an effort made to determine its source. Once 
the source has been established the roller and seal 
can be disassembled and a closer inspection made 
to determine the deficiency. 

The final stage of laboratory testing is done in 
the mud-box fixture (Fig. 3). After a seal has sat- 
isfactorily passed the first and second tests, which 
are of relatively short duration (24 hr), they are 
installed in the mud box. In this fixture they are 
brought to specified compressed operating width 
and rotating parts on the tractor are also rotating 
parts on the fixture. No effort is made, however, to 
protect the seal as it is protected on the tractor by 
the track-roller mounting bracket. 

Up to four seals can be tested at one time on this 
fixture. The disconnect couplings on each drive 
shaft (see Fig. 3) make removal or installation of a 
box simple and quick. The graduated cylinders 
provide an accurate measure of oil-level change 
during the test. They are connected through the 
oil-seal-mounting flange into the cavity within the 
seal. Therefore, the only pressure on the seal is the 
slight head due to filling the cylinder half full. It 
has been found that failure of the seal faces usually 
results in an increase in oil level due to mud entry 
into the seal, whereas oil loss generally indicates 
failure of some other component of the seal. 

The seals are run at a constant speed of 295-300 
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rpm. The direction of rotation is changed automat- 
ically every half hour for a period of 20 hr. The 
machine is then stopped for 4 hr to allow corrosive 
action to take place and to allow the seal and its 
components to cool to room temperature. This 
cycle is followed for 500 hr or until failure occurs, 
whichever is first. 

The mud used in the test is a mixture of Phoenix 
dust and ordinary sand, with enough water added 
to make it the consistency of thick soup. Since op- 
eration in this mixture generates considerable heat, 
water is added to keep the consistency as uniform 
as possible. 

This is an accelerated test. The abrasive environ- 
ment is more severe than that found in the field, 
and it is, therefore, used as an evaluation test of 
seal-face materials. 

Paper “Laboratory and Field Development of Oil 
Seals as Applied to Crawler Tractors” on which this 
abridgment is based is available in full in multilith 
form from SAE Special Publications Department, 
485 Lexington Ave., New York 17, N. Y. Price: 35¢ 
to members; 60¢ to nonmembers.) 


Fig. 3—Rear 
view of oil 
seal mud box 
fixture. 
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European Solutions of the Design of 


Small 


DAPTING motorcycle engines to industrial use 


| Comparison of European has shaped the design of small European en- 


gines. Until recently there hasn’t been enough 


and U.S. Single Cylinder industrial engine production to warrant specialized 


designs, such as the chain saw or lawn mower in 

' ' this country. Geographical and economic differ- 

Gasoline Engines ences will continue to demand designs differing 

with the U. S., but individual features may be trans- 
planted. 

Early electrification and high gasoline cost re- 
tarded the use of small gasoline engines and led to 
the development of high-speed light-weight diesel 
engines. Presently we have no diesel engines com- 
parable to the Berning 4-cycle, 7-hp, 3000-rpm en- 
gine or a similar MWM engine. Also the luxury mar- 
ket of home lawnmower and rotary tillers, which 
accounts for a large volume in this country, does 
not exist in Europe. 








EUROPEAN 
2-CYCLE 







For similar applications of gasoline engines some 
of the differences in design are: 
@ Built-up crankshafts—eliminates split con- 


: <r is Li 
r e wil 
ml 








” EUROPEAN 4-CYCLE 
US 4-CYCLE 
0.1 
cu in. DISPLACEMENT 
i. | = e% 1 se 
Oo 5 id 5 20 25 30 


Specific output 


BORE /STROKE 










MM EUROPEAN 4-CYCLE 


pe 
TAS 





BMEP psi 





BORE /STROKE 





LO 
Rt ul 
O. 
cu in DISPLACEMENT cu in. DISPLACEMENT 
0 5 10 15 2 25 3% 
Send BMEP Bore /stroke ratio 





80 SAE JOURNAL 





Based on 2 paper by Prof. W. E. Meyer. Pennsylvania State 


Aircooled Engines 


necting rods, economizes on materials, cuts tooling 
costs for low volume production. 

@ Separate cylinder heads—simplifies cylinder 
machining, permits aluminum heads when costs re- 
quire iron cylinders, eases carbon removal. 

@ Loop scavenging of 2-cycle engines—early pis- 
ton burning troubles popularized this system since 
it eliminated the problem and permitted higher en- 
gine output. 

@ Three-port system—poor read valve perform- 
ance on motorcycles lead to the third port. 

@ 1:25 oil to gasoline ratio for 2-cycles—result 
of loop scavenging and extensive use of rolling con- 
tact bearings, ports stay cleaner longer. 

Comparisons between weight, power, dimensions, 
and speed are shown on these pages. 

Diesel engines inherit the designs of their parent 
companies. They are scaled down 2- or 4-cycle en- 
gines with features similar to their big brothers. 

Compression ratios range from 16 to 23:1. Fuel 
economy catches up with high initial cost after ap- 
proximately 500 hr of full throttle use. Starting is 
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almost always by hand with a “pung” inserted in 
the cylinder to provide a starting flame. 

A comparison of techniques and objectives show: 

@ Torque curve characteristics are scrutinized in 
Europe because of extensive agricultural applica- 
tions. 

@ European engines are heavy and rugged as 
owners expect long service and give good mainte- 
nance. 

e Plating and spraying cylinders, as done in 
America, is almost unknown in production. 

e@cCold starting means continued cranking in 
Europe, there are few if any special starting devices. 

@ Roller and ball bearings are used extensively 
but hardly ever split, as they are in the U.S. 

@ Careful press fits are routine in Germany. 


(Paper, “European Developments in Small Air- 
cooled Engines,” on which this abridgment is based 
is available in full in multilith form from SAE Spe- 
cial Publications, 485 Lexington Ave., New York 17, 
N. Y. Price: 35¢ to members; 60¢ to nonmembers.) 
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Section Meetings 


BRITISH COLUMBIA 


September 16 .. . Hotel Georgia. Din- 
ner 6:30 p.m. Meeting 7:30 p.m. 


CENTRAL ILLINOIS 


September 16 . Harry E. Chese- 
brough, director of product planning, 
Chrysler Corp.—‘‘Automotive Styling.” 
Pere Marquette Hotel, Peoria, Il. 
Dinner 6:30 p.m. Meeting 7:45 p.m. 


CHICAGO 


SOUTH BEND DIVISION. September 
16... LaSalle Hotel, Bronzewood 
Room, South Bend. Ind. Dinner 6:45 
p.m. Meeting 8:00 p.m. 

October 8 .. . Neil L. Blume, director 
engineering, Special Products Division, 
Ford Motor Co., Dearborn, Michigan.— 
“The Edsel Story.” Hotel Knicker- 
bocker, Grand Ballroom, Chicago. 
Dinner 6:45 p.m. Meeting 8:00 p.m. 
Special Features: Social Half-Hour 
6:15 p.m. to 6:45 p.m. 


CINCINNATI 


September 23 .. 
Armco Steel Plant. 
Middletown, Ohio. 
Meeting 8:00 p.m. 


. Inspection Trip— 
Manchester Hotel. 
Dinner 6:30 p.m. 


CLEVELAND 


September 16 . . . M. Kessler, G. S. 
Raeder and J. Weber, Fruehauf Trailer 
Plant, Avon, Ohio—“Truck Trailers, 
Special Trailers and Applications.” 
Fruehauf Trailer Plant, Avon, Ohio. 
Dinner 5:30 p.m. Meeting 6:30 p.m. 
Special Features: Plant tour following 
meeting from 7:30 to 9:30 p.m. 


DETROIT 


September 30. . 
Trip. 


. Junior Group Field 


INDIANA 


September 19... H. C. Kirtland, chief 
engineer, Applications Transmission 
Operations, Allison Division, GMC., 
Indianapolis, Indiana. — “Automatic 
Transmissions in Heavy Duty Trucks.” 
Indianapolis Naval Armory. Dinner 
7:00 p.m. Meeting 8:00 p.m. Special 
Features: Slides to illustrate talk. 


METROPOLITAN 


October 10... Fuels & Lubricants Din- 
ner Meeting. John L. Sloop, chief, 
Rocket Engines Branch, Lewis Flight 
Propulsion Laboratory, National Ad- 
visory Committee for Aeronautics.— 
“Problems Involved in Lubricants and 
Fuels for Missiles and Satellites.” The 
Brass Rail Restaurant, Fifth Avenue & 
43rd Street, New York. Cocktail Hour 
5:30 p.m. Dinner 6:30 p.m. Meeting 
7:45 p.m. 


MID-MICHIGAN 


October 7... Small Cars—Pros and 
Cons. Oldsmobile Auditorium, Lan- 
sing, Michigan. Dinner 6:30 p.m. 
Meeting 8:00 p.m. 


MILWAUKEE 

October 4... Neil L. Blume, director 
engineering, Special Products Division, 
Ford Motor Co., Dearborn, Michigan.— 
“The Edsel Story.” Milwaukee Athletic 
Club. Dinner 6:30 p.m. Meeting 8:00 
p.m. 


MOHAWK-HUDSON 


October 8 . . . Guest Speaker: Lothrop 
M. Forbush. 


OREGON 


September 19 .. . Carl Schnipell, west 
coast manager, Purolator Products, 


Inc., 3723 Wilshire Blvd., Studio 3B, 
Los Angeles, Calif.—‘Air Filters.” Im- 
perial Hotel. Dinner 6:30 p.m. Meet- 
ing 8:00 p.m. 


PHILADELPHIA 


October 9... Engineers Club. Dinner 
6:30 p.m. Meeting 7:45 p.m. 


SAN DIEGO 


September 27 .. . President’s Night. 
W. Paul Eddy, 1957 SAE President. 


SOUTHERN NEW ENGLAND 


October 8... C. Branson Smith, Pratt 
& Whitney Aircraft Division, East 
Hartford, Conn.—‘Missile Propulsion 
Systems.” Bradley Field, Dinner 6:45 
p.m. Meeting 8:00 p.m. 


TEXAS 


September 13 . . . Automotive Air Con- 
ditioning Meeting. Adolphus Hotel, 
Dallas. Beginning with registration at 
8:00 a.m. Meetings from 9:00 a.m. to 
10:30 p.m. Cocktail Hour 6:00 p.m. 
Dinner 7:30 p.m. Special Feature: Ex- 
hibits. 


TEXAS GULF COAST 


September 13 Speaker from 
Thompson Products, Inc.—‘Diesel En- 
gines.” Valian’s. Dinner 6:45 p.m. 
Meeting 7:45 p.m. Special Features: 
Cocktails 6:00 p.m. to 6:45 p.m. 


TWIN CITY 


September 18 .. . Hasty Tasty Restau- 
rant. Dinner 6:45 p.m. Meeting 8:00 
p.m. 


WASHINGTON 
September 17. 


WESTERN MICHIGAN 


October 1. . . Gregory Flynn, Jr., head, 
Mechanical Development Department, 
General Motors Research Staff, GMC. 
—‘“Free Piston Engine Development.” 
Doo Drop Inn, Muskegon. Dinner 7:00 
p.m. Meeting 8:00 p.m. 


SAE JOURNAL 





SECTIONS 


SEPTEMBER 1957 


Members Serve as ‘“‘Mr. SAE’’ 
In 55 Detroit Plant Locations 


The SAE Detroit Section Company 
Representative Committee has played 
an important role in Detroit Section 
membership development for many 
years. The Committee is composed of 
57 SAE members who work at 55 plant 
locations in the Section area. The cri- 
teria for establishing an SAE repre- 
sentative in a given plant is that a 
minimum of 15 members are employed 
there. 

Appointments to the Committee are 
made yearly by the incoming Com- 
pany Representative Committee chair- 
man and many of the present members 
have served for a number of years. 

During recent years, a practice has 
been made of clearing a new appoint- 





New England Section 
Visits U.S.S. Wasp 


Seventy-eight members from the 
New England Section recently boarded 
the aircraft carrier, U.S.S. Wasp, for a 
trip to sea to watch various operations 
and maneuvers. 

The SAE group was given a complete 
tour of the ship and then treated to 
seeing a new squadron make their first 
flights from a carrier. After movies of 
historical naval battles, the Boston 
group saw another “first,” that of the 
carrier refueling another ship at sea. 

Luncheon was served in the Officers’ 
Mess and the balance of the day was 
spent observing other sizes and types of 
planes practicing their take-offs and 
landings. On the homeward trip the 
engineers watched the crew members 
and a Marine detachment in their dress 
uniforms standing inspection. 

The U.S.S. Wasp consists of 40,000 
tons of steel and has a crew of 1700 
men. The flight deck is 879 feet and 
the ship has a capacity of more than 
85 aircraft. 
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ment to the Committee with the engi- 
neering department head. This has 
been done to make certain the superior 
has an understanding of the SAE 
duties being assigned and to assure his 
cooperation. Further, the department 
head helps to select the proper man 
for the appointment and this, of 
course, engages company support for 
the SAE program. Popular, live-wire, 
and progressing engineers are the 
types most desirable for Committee 
work. 

The Detroit Section office calls upon 
the Company Representative to handle 
various SAE matters, since he acts as 
a local liaison with the membership 
in his plant. He is expected to be in- 
formed on current SAE events, poli- 
cies, and facts about the Society both 
Section-wise and nationally. He is ex- 
pected to stimulate interest and handle 
dinner reservations for forthcoming 
Section meetings, items important to 
the success of meetings. Those serving 
on the Committee have authority to 
appoint helpers in plant areas where 
it is difficult for one man to cover the 
large group of SAE members and pros- 
pects. In short, the purpose is to 
build up the Representative as “Mr. 
SAE” in the plant location. 

A few weeks prior to each meeting, 
announcement posters and a Company 
Representative Bulletin are sent to the 
Committee, detailing plans for the 
meeting and stimulating Committee 
action. These Bulletins are prepared 
immediately following the Strategy 
Committee meeting in which all phases 
of a forthcoming Section meeting are 
discussed three or four weeks in ad- 
vance. 

The Company Representative Com- 
mittee in Detroit also serves as the 
Section Membership Committee, 
guided by a Membership Chairman. 
The Membership Chairman is regu- 
larly in contact with the Committee 


on membership affairs by bulletin or 
telephone. 

Two meetings of the Company Rep- 
resentative Committee are called dur- 
ing the Section year. The first organ- 
izational meeting is sponsored by the 
chairman of the Committee in Sep- 
tember and the second meeting by the 
Membership chairman in February. 
At these meetings the expected duties 
of the Committee are discussed, the 
planned programs presented, and Sec- 
tion problems reviewed. These meet- 
ings also serve as liaison with the Gov- 
erning Board, in that Committee mem- 
bers make suggestions for improve- 
ment in handling meetings, and dis- 
cuss types of programs which have 
maximum membership interest. Rec- 
ommendations from the meetings are 
transmitted to proper representation 
on the Governing Boards. 


3 Sections Double 
Members in 5 Years 


In the past five years SAE paid 
membership has _ increased 36%. 
Three Sections have more than dou- 
bled in size—San Diego is up 149%; 
Central Illinois is up 114%; and At- 
lanta is up 109%. 

Thirteen other Sections that have 
equalled or bettered the Society’s rate 
of growth are rated as follows: 
Texas* 

Mid-Michigan 

Montreal 

Detroit 

New England 

So. California 

Twin City 

Colorado 

No. California 

So. New England 

Kansas City 

Cincinnati 37% 
Indiana 36% 
*The Texas Section has, since 1952, 
been divided into Texas Gulf Coast 
and South Texas, in addition to the 
Texas Section. The above tabulation 
is a combination of the three parts. 


78% 
62% 
62% 
60% 
59% 
53% 
51% 
51% 
40% 
38% 
38% 
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Cutrate Radioisotopes 
Will Bring Better Products 


HE automotive—among many other 

—industries should benefit from the 
$2 million plant rising at Oak Ridge to 
process atomic waste into cheap radio- 
isotopes. 

This plant will be the first to extract 
isotopes from reactor wastes on a large 
scale. So far, most of them have been 
produced by thrusting small batches 
of nonradioactive elements into a re- 
actor, thus making them “hot.” 

The new plant will take radioactive 
waste, in liquid form, from the nation’s 


atomic reactors—coming from as far 
away as the Hanford plutonium plant 
in the state of Washington. It will 
arrive at the plant in huge lead drums 
resembling deep sea diving belts, riding 
on railroad flatcars or flatbed trucks. 

This liquid will be pumped directly 
into tanks of the fission products sepa- 
ration plant. There it will be chemi- 
cally treated to remove the useful iso- 
topes. 

When the plant begins full-scale op- 
erations early next year it will concen- 


Weather Is Key to 


Reactor Locator Severity 


T IS IMPOSSIBLE to predict the loss 
of property or life from a reactor ac- 
cident that might occur at random. 
It is only possible, by analyzing the 
frequency of occurrence of different 
types of weather conditions, to make 
statements about probabilities. 

This and lots more information that 
should prove helpful in determining 
the risk involved in locating a reactor 
plant at a given site is contained in 
two recent reports: 

1. “Theoretical Possibilities and Con- 
sequences of Major Accidents in Large 
Nuclear Power Plants,” by a staff group 
of the U.S. Atomic Energy Commission 
at Brookhaven National Laboratory. 
(Released in March, 1957.) 

2. “Possible Effects on the Surround- 
ing Population of an Assumed Release 
of Fission Products into the Atmos- 
phere from a 300-Megawatt Nuclear 


84 


SAE Nuclea gy Advisory 
Reactor Located at Lagoona Beach, 
Mich.” by a study group at the Uni- 
versity of Mich. (Released in July, 
1957.) 

For the purposes of these studies, ac- 
cidents are postulated whose occur- 
rence is almost impossible. A very 
severe accident can be imagined in 
which as much as 1% of the fission 
products escape from both the reactor 
vessel and the gastight enclosure of 
the building. Under the most favor- 
able weather conditions no one other 
than plant personnel would be affected. 
The same accident, under very un- 
favorable conditions, would lead to 
lethal radiation doses to about 435 peo- 
ple. The probability of the latter case 
is very low. When weather condition 
frequency is taken into account, the 
“most probable” number receiving a 
lethal dose becomes zero and the aver- 
age number is 20. 


trate on producing cesium 137 (al- 
though later it is expected to branch 
out to produce other isotopes as well). 

It wasn’t long ago that Cs 137 was 
selling for $100 per curie. Today it 
costs about $14. With the new facility, 
AEC expects the price to drop to be- 
tween $5 and $1 per curie. 

Cs 137 has a half-life of 33 years. 
For many applications it will probably 
replace cobalt 60, which has a half-life 
of only 5.2 years. 


Money Saved 


The availability of cheap radioiso- 
topes has a big dollars and cents mean- 
ing for business. Currently, industry 
and agriculture are estimated to be 
saving $500 million a year by using 
them. According to Dr. Willard F. 
Libby, AEC commissioner, this saving 
will jump to $5 billion annually by 
1960-1962. 


How Radioisotopes Are Used 


The number of firms using radioiso- 
topes has increased from 800 in 1953 to 
1500 at the start of this year. These 
firms are using them in three general 
ways: 

1. Gaging and inspection. 

2. Tracing. 

3. Irradiation of materials. 


Gaging and Inspection 

Radiation thickness gages operate on 
the principle that the thicker the ma- 
terial, the less the radiation that can 
seep through and be picked up by a 
counter. An incredible degree of ac- 
curacy can be achieved by this method. 

With such gages Allegheny-Ludlum 
Steel Corp. can roll specialty steel so 
thin that it takes 10 sheets to equal 
the thickness of ordinary cellophane. 
The paper, steel, aluminum, plastics, 
and rubber industries have already 
largely replaced old methods of thick- 
ness gaging with these new devices. 

Mass production of radioisotopes also 
is expected to increase sharply their use 
as a radiography tool. After passing 
through a material, such as an auto- 
mobile part, the radiation is picked up 
by a photographic film. If any defects 
exist in the part, they show up on the 
film. 

“Radioisotopes and equipment cost- 
ing $3000,” according to a Ford official, 
“will perform many of the functions of 
a $50,000 X-ray generator.” 

Atomic energy men expect the auto- 
mation trend in dozens of industries to 
be speeded up by the wedding of isotope 
control devices to mechanical proc- 
esses. Hot atoms are already perform- 
ing such work in several applications. 

“The merging of atomic and servo- 
mechanism techniques,” says an official 
of Industrial Nucleonics of Columbus, 
Ohio, “has achieved process control for 
the first time in some of America’s old- 
est industries. 

Basically, in one of these systems, 
radiation gages note any slight devia- 
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tion of a product in a machine from 
the desired thickness, weight, strength, 
moisture content, hardness, or profile. 
A warning is flashed to electronic gad- 
gets, which then automatically adjust 
the machine’s controls to correct the 
deviation. 


Tracers 


Tracerlab, Inc., now has a device 
that will enable a manufacturer to 
add short-lived radioisotopes to prod- 
ucts during stages of manufacture, 
with the isotopes actually becoming 
part of the materials being made. 
Radiation from the isotopes thus will 
be able to control parts of the manu- 
facturing process by automatically 
triggering sensitive controls. 

Dr. Libby says process control appli- 
cations of this type will be the “next 
big step in the application of radio- 
isotopes. The possibilities here are 
enormous. To my mind the possible 
savings in the refining of petroleum 
alone should surpass those made when 
the refining was changed from a batch 


to a continuous process, controlled by 
instrumentation.” 

The U.S. Army Corps of Engineers is 
working with Nuclear-Chicago Corp. 
on a new soil density gage, which uses 
radioisotopes. It is expected to speed 
highway building by quickly determin- 
ing the density of soil on a road bed 
that has been rolled by heavy con- 
struction machines. 


Irradiation 


Sinclair has used radiation to pro- 
duce heat-resisting waxes that with- 
stand temperatures of 150 F for up to 
16 hr, a heat level that would melt 
ordinary wax. 

Standard Oil of Ind. reports that a 
small amount of radiation can remove 
odors from gasoline. The Denver & 
Rio Grande Western Railroad finds 
that irradiated coal dust makes a bet- 
ter fuel for locomotives. Reason: Ir- 
radiation breaks the dust down into 
such fine particles that nearly all the 
fuel is consumed during burning. 


SAE National Meetings 


1957 


September 9-12 
National Farm, Construction and 
Industrial Machinery Meeting 
and Production Forum 


September 30-October 5 
Aeronautic Meeting, 
Aircraft Production Forum, 
and Aircraft Engineering Display 
Ambassador, Los Angeles, Calif. 


November 4-6 
Transportation Meeting 
Hotel Statler, Cleveland, Ohio 


November 5-6 
Diesel Engine Meeting 
Hotel Statler, Cleveland, Ohio 


November 6-8 
Fuels and Lubricants Meeting 
Hotel Statler, Cleveland, Ohio 


1958 


January 13-17 
Annual Meeting and Engineering 
Display, The Sheraton-Cadillac 
and Statler Hotels, Detroit, Mich. 


SEPTEMBER, 1957 


March 4-6 
Passenger Car, Body 
and Materials Meeting 
Sheraton-Cadillac Hotel, 
Detroit, Mich. 


March 31-April 2 
Production Meeting and Forum 
The Drake, Chicago, Ill. 


April 8-11 
Aeronautic Meeting, 
Aeronautic Production Forum, 
and Aircraft Engineering Display 
Hotel Commodore, N. Y., N. Y. 


June 8-13 
Summer Meetin 
Chalfonte-Haddon Hall 
Atlantic City, N. J. 


August 11-14 
West Coast Meeting 
The Ambassador, Los Angeles, Calif. 


September 8-11 
Farm, Construction and Industrial 
Machinery, Production Forum, and 
Engineering Display, Milwaukee 
Auditorium, Milwaukee, Wis. 
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AIRCRAFT 


Progress in Aerial Refueling, P. G. 
SCHLOEMER. Presented Apr., 1957 
15 p. Progress in design of flying boom 
and probe drogue systems of refueling 
military aircraft; particular reference 
to problems of fuel pressure control, 
surge control, air speed-altitude com- 
patibility, and interference effects be- 
tween tanker and receiver aircraft: 
component developments and prob- 
lems; enumeration of problems need- 
ing additional development efforts. 


Performance and Operational Stud- 
ies of Two Full-Scale Jet-Engine 
Thrust-Reverser Systems, R. C. KOHL, 
J. S. ALGRANTI. Presented Apr., 
1957 9 p. Problems associated with in- 
stallation and use of thrust reverser 
studied at NACA Lewis Laboratory, one 
in pylon mounted engine simulating 
that on jet bomber or transport and 
other in fighter type aircraft; hemis- 
phere thrust reverser test arrange- 
ment; effects of reverse thrust on air- 
craft and engine are emphasized. 


Slow Take Off and Landing Aero- 
plane, R. BANNACK. Presented Jan., 
(Canadian Section) 4 p. Approach of 
DeHavilland Aircraft of Canada to 
STOL aircraft; advantages of civil and 
military applications; development and 
export figures of “Beaver” and “Ot- 
ter’; project of larger unit DHC-4, 
Caribou, having aerodynamic and 
structural features tested in two ear- 
lier designs; expected payload of 24 
tons and takeoff and landing run of 
about 500 ft; future trends. 


Helivector—One Man Helicopter, D. 
DeLACKNER. Presented Feb., 1957 
(Dayton Section) 3 p. Development 
of aerocycle by DeLackner Helicopters 
and factors determining original de- 
sign; stand-on principle enabled con- 
centration of all elements in compact 
package; prototype testing conducted 
by firm in cooperation with Army; 
goal is development of completely in- 
tegrated unit, including new power 
plant in which crankcase becomes 
platform and rotor system and land- 
ing gear attachment are utilized. See 
also Engineering Index 1955 p 477. 


FUELS 


What Fuel Characteristics Mean to 
Continued on page 103 
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PRODUCTION FORUM 


MONDAY procurement program scheduling 
and control of changes . . . large structural compo- 
nents . . . manufacturing techniques—high temper- 
ature sheet materials quality control as related 
to manufacturing test equipment 


TUESDAY control of manufacturing costs 

metal removal—high temperature material elec- 
tronic data processes, production control as used by 
manufacturing plant engineering manage- 


ment training ground support equipment 


WEDNESDAY aerodynamic smoothness and its 

impact on production numerical machines, op- 

eration and maintenance . . . introducing new man- 

ufacturing techniques and processes into production 
metal bonding 


TECHNICAL SESSION 
WEDNESDAY . digital method 


. brat yn systems analysi 


— THURSDAY . . . ground suppor 


nissile accessories material 


Pere 
e ! 
Cc | 
STOL/VTOL/convertiplane 
esign and maintenance 


, FRIDAY aerodynamics electrical system de- 
A F RONAUTI C gn turbine propulsio ibine propulsion 
accessories aircraft systems engineering 

meeting, AIRCRAFT 


PRODUCTION FORUM, 
& AIRCRAFT ENGINEERING = monpay “Around the World 


LUNCHEONS 


B. F. Coggan, vice-president and 
DISPLAY ager, Convair Division, General Dynan 


TUESDAY “Industrial Preparedness 
Fancy” Lt. General C. S. Irvine, USAF, Deputy 
hief of Staff, Materiel 


WEDNESDAY “What of the (Aircraft) Fu- 


ture? Air Commodore F. Rodwell! Banks, direc- 
tor, Bristol Aeroplane Co., Ltd 


THURSDAY “Looking Down the Road to the 


iture of Helicopter Transportation” ...C. M. 
Belinn, president, Los Angeles Airways, Inc 


SEPT. 30-OCT. 5, 1957 


HOTEL AMBASSADOR, LOS ANGELES DINNER-DANCE 


SATURDAY ... 


SAE JOURNAL 





* 


* 


COUPEEATIVE ENGINEERING PROG NT UAT 


B-58 ‘Hustler’ Hydraulic System 
. . - Revealed at A-6 Meeting 


-58 “Hustler” hydraulic system prob- 

lems and solutions were reported to 
SAE Committee A-6 on Aircraft Hy- 
draulic and Pneumatic Equipment at 
its May meeting in Boston. The bomb- 
er’s hydraulic system falls into the 
Type III (-—65 to 400F) temperature 
range developed by the Committee. 

Design specifications call for a closed 
hydraulic system with boot-strap pres- 
surization to 60 psi. Four engine- 
driven, 3000-psi 30-gpm pumps supply 
the power for flight controls, utilities, 
and special subsystems. Oronite 8515 
hydraulic fluid is held between 100 and 
350 F by thermostatic controlled cool- 
ing, and the fluid is cleaned by a simple 
ten micron filter. 


Solving Design Problems 


A complete, full-scale laboratory 
mock-up of the system has cut prob- 
lem solution time to a tenth in some 
cases during the year and a half it has 
been operating. This tool supplied 
many of the solutions for Hustler de- 
sign problems, such as: 


e Gas entrainment and foaming of 
fiuid is cut by only using the reservoirs 
when the fluid flow rate is low. High 
flows, which would splash and foam 
in reservoirs, by-pass the reservoirs. 
Good port locations accelerate gas and 
fluid separation. 


e300 F temperature difference be- 
tween airframe and hydraulic system 
requires small tubing to be offset. 
Large (5% OD and above) tubing 
needed expansion glands which per- 
mitted tube slippage without clutching 
or axial jumping. 


e To ease maintenance and avoid 
breaking into the system, the arrange- 
ment of components purges gases to the 
reservoirs for single point bleed off. 


netized metal ring on the loading 
piston. A magnetic pointer on the out- 
side locates the ring. 


Hydraulic Fluid 


The use of Oronite 8515 fluid stimu- 
lated the following controls to avoid 
failures: 

e Nitrogen is used to displace the 
fluid from original containers to pre- 
vent hydrolysis from the moisture in 
air. 

e No other fluid is brought in con- 
tact with Oronite to prevent contami- 


nation. Early use of MIL-0-5606 red 
oil for inspecting components resulted 
in bulk gelling of Oronite. 


e Cleaning and polishing agents are 
suspected of causing the gel found on 
filters. The gel originated from Ca 
CO:. 


Service replacement of fluid will be 
on a performance rather than time 
basis due to cost of fluid and varia- 
tions in service conditions. At pres- 
ent, viscosity breakdown and contami- 
nation seem to be critical. Viscosity 
discard level is set at 6.0 cs at 210 F, 
and new fluid weighs in at 8.4 cs. 
Reclamation of fluid is being studied. 


Materials 


Difficulty with neoprene W base 
stock O-rings has been minimized by 


Missiles Handling and Maintenance Investigated 


E-21’s AIRCRAFT TOOLING PANEL proposed the enlargement of its scope to include missiles 


handling and maintenance at a recent Quonset Point meeting. 


Shown aboard the U.S.S. Wasp 


e Fluid level in an inaccessibly 10- are (|, to r.): L. M. Shipley, B. A. Beaton, T. A. Lyle, H. Marcheschi, H. E. Spencer, Com. J. L. 


cated reservoir is detected by a mag- McMahon, H. T. Choquette, and David Kravitz. 
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designing integrated component part. 
The rod gland seals are the most crit- 
ical. Since this material degrades with 
heat, a better substitute is sought. 
Single-turn teflon back-up rings are 
successful while single and double spi- 
ral ones have failed. Integral teflon 
back-up inserts in the jam nuts of 
swivel fittings solved the O-ring extru- 
sion problem. 

High-pressure steel tubing is nickel- 
plated by the Kanigen electroless proc- 
ess to a 0.0002 to 0.0003 thickness for 
corrosion resistance. Thicker platings 
would force special machine runs to 
make the fittings. Cadmium plate is 
not used because it isn’t compatible 
with the fluid. 

Not all light-weight aluminum alloys 
can stand the 350 F system tempera- 
ture. 24S, Alcoa 2618, 61S, and 14S 
are good; 75S is poor. Tests on mag- 
nesium show good compatibility and 
high-temperature alloys are being eval- 
uated for use. 

The above was reported to Commit- 
tee A-6 by P. S. Kleven who is con- 
nected with the Hydraulics Engineer- 
ing Department at the Convair Division 
of General Dynamics Corp. in Ft. 
Worth, Texas. 


D-C Solenoids Recommend- 
ed For Today's Aircraft 


D-C solenoids with silicon diodes are 
recommended for use in 400-cps a-c 
electrical systems of today’s aircraft. 
Diodes used to rectify a-c current must, 
however, operate within the particular 
temperature limitation of their ap- 
plication. So states the Relays Sub- 
committee (A-2R) of the Aircraft Elec- 
trical Equipment Committee (A-2). 
The following are listed as valid 
reasons why 400-cps a-c solenoids do 


not appear practical for the present, 
anyway. 

- There is a heavy penalty in inrush 
current on a 400-cps a-c solenoids, with 
inrush as much as 20 times the sealed 
current. 

-If mechanically overloaded so that 
the solenoid cannot seal, the coil will 
burn up on the above inrush current. 


*Objectionable 800-cps hum and 
chatter is extremely difficult to elimi- 
nate, and can result in peening of mag- 
net pole faces and resultant fretting 
corrosion on pole faces. 


*A 400-cps solenoid would generally 
be about 20% heavier than an equiva- 
lent d-c solenoid with rectifiers. 

The subcommittee will in the future 
work closely with A-2’s System Sub- 
committee (A-2Y) to produce further 
recommendations on a-c and d-c sole- 
noids. 


Missiles Research Replaces 
Winterization Program 


S a result of the U. S. Army Corps 

of Engineer’s swing toward missile 
research, no new winterization re- 
search programs will be instigated by 
the Engineering Research and Devel- 
opment Laboratories. At a meeting 
held at Detroit Arsenal, the Winteriza- 
tion Subcommittee of the Construction 
and Industrial Machinery Technical 
Committee was assured that its current 
program which involves the testing of 
four prototype vehicles in Alaska will 
be completed. For the time being, re- 
sponsibility for the winterization of 
construction and industrial equipment 
will fall on the men in charge of the 
item. 

The Subcommittee has been in- 
formed that the ERDL would like to 
see its continued operation. 


Detroit Arsenal Weathering Facilities Visited 


Detroit Arsenal's weathering facilities were visited by the Winterization Subcommittee of the 
Construction and Industrial Machinery Technical Committee. 
Espenschade, Co-chairman W. W. Cornman, Chairman M. G. Mardoian, E. M. Plunkard, W. R. 
Koerting, R. J. Bernotas, Capt. E. W. Ehler, J. H. Hyler, Y. Miller, M. R. Nicholson, H. G. Haines. 


Shown here are (I. to r.): P. W. 


Causes Suggested for 
Plated Steel Failures 


MBRITTLEMENT or the formation 

of a stress alloy at elevated tempera- 
tures may be causing failures which 
have occurred with cadmium-plated 
steels used in aircraft wheels, axles, 
and shock struts. Attempts to explain 
the cause of failure are being made by 
both the Aircraft Wheels, Brakes, and 
Axles (A-5) and the Aircraft Landing 
Gear Shock and Control Mechanisms 
(A-12) Committees. One report noted 
that such failures seem to be caused by 
the formation of a stress alloy at tem- 
peratures approaching, but not neces- 
sarily in, the steel’s draw range. It 
would appear that intergranular pene- 
tration of molten cadmium into the 
steel occurs. This phenomenon is not 
necessarily restricted to high-heat- 
treated steels. 


Simultaneous with or subsequent to 
the stress alloy formation, application 
of a load may cause failure. For ex- 
ample, when stress concentrations, 
such as splines, are present during 
formation of the stress alloy, failures 
may occur. 


Comments received on cadmium- 
plated high-heat-treated steels with 
ultimate tensile strength of or above 
220,000 psi indicate that failures occur 
at temperatures of about 600 F. In 
some cases, the failures were reported 
to result from cadmium plate (not hy- 
drogen) embrittlement. 


New RP on Headlamp 
Aiming Devices Approved 


new Recommended Practice setting 

up laboratory test procedures and 
requirements for headlamp aiming de- 
vices for mechanically aimable sealcd- 
beam headlamp units, has been ap- 
proved by the SAE Technical Board. 
The prescribed tests are intended to 
determine whether the device under 
test is capable of accurately position- 
ing the headlamp units from their aim- 
ing pads. It also tests whether the de- 
vice can maintain its accuracy in serv- 
ice within specified tolerances. 


Detail development of the Recom- 
mended Practice was handled by a sub- 
committee appointed by the Lighting 
Committee. The membership of this 
subcommittee follows: Chairman A. L. 
Johnson, William Hood Dunwoody In- 
stitute; A. R. Chick, Electrical Testing 
Laboratories; Roy Deming, Kent- 
Moore; P. F. Dirksen, Weaver Manu- 
facturing; Lawrence Easterday, John 
Bean Division; James Hennessy, Tru- 
lite Corp.; E. L. Hopkins, Hopkins Tool 
Co.; C. W. MacMillen, Bear Mfz. Co.: 
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G. E. Meese, General Electric: G. W. 
Onksen, Guide Lamp Div. of GM; D. 
Hoffman, Radiator Specialty Co., 
H. C. Doane, General Motors. 


Copies of the new Recommended 
Practice may be obtained from SAE 
Headquarters, 485 Lexington Ave., New 
York 17, N. Y. 


15 New, 4 Revised 
Aero Reports Released 


EVEN new Aeronautical Recom- 

mended Practices, two new Aero- 
nautical Standards, six new Aeronau- 
tical Materials Specifications, three re- 
vised ARPs, and one revised Aeronau- 
tical Information Report are now 
available. The ARPs and ASs may be 
obtained as a set (including index) or 
individually. The AMSs and AIR are 
currently available individually. 


New Reports 
*ARP 483—Anti-Skid Equipment 
- ARP 488—Exits and Their Operation 
—Air Transport Cabin Emergency 
* ARP 495—Escape Devices 
*ARP 496 — Emergency 
Equipment 
*ARP 498—Panels, Plastic Lighting, 
Design Criteria and Recommendations 
for Dimensioning and Tolerances 
- ARP 560—Missile Hydraulic Pumps 
- ARP 572—Elbow Assembly—Shielded 
Spark Plug—.750-20 Thread 
*AS 474 — Flange-Accessory-Slotted 
Mounting Holes 
-*AS 482—Terminal-Lug, Crimp Style, 
Flag Type, for Copper Aircraft Cable 
*AMS 2476—Electrolytic Treatment 
for Magnesium Base Alloys Alkaline 
Type (Full Coat) 
*AMS 2478—Electrolytic Treatment 
for Magnesium Base Alloys Acid Type 
(Full Coat) 


*AMS 4384—Magnesium Alloy Sheet, 
HK31A-O 

*AMS 4385—Magnesium Alloy Sheet, 
HK31A-H24 

*AMS 5353—Steel Castings, Precision 
Investment, Corrosion Resistant 
*AMS 17455—Bolts and Screws, Steel, 
Low Alloy Heat Resistant—Hardenei 
and Tempered—Ro!ll Threaded 


Flotation 


Revised Reports 


- ARP 269A—Identification of Material 
for AN, MS, and AS Engine and Pro- 
peller Standard Utility Parts and also 
for Company Parts 

*ARP 454A—Connection—Swivel, 
loted O-Ring (3 Bo!t) 

*ARP 455A—Connection—Swivel, 
loted O-Ring (4 & 6 Bolt) 

*AIR No. 45A—Pumps, Hydraulic, 
Power Driven, Variable Delivery, Com- 
posite Outline Drawings 


Pi- 


Pi- 
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N April 1941, three men attended the 

first meeting of what was to become 
SAE Committee A-6 on Aircraft Hy- 
draulic and Pneumatic Equipment. In 
May 1957, Chairman B. R. Teree opened 
the 42nd committee meeting wheie 278 
members of the aviation industry and 
the services were in attendance. Engi- 
neers from 136 different companies and 
8 government agencies participated. 

An open, industry-wide, forum on 
technical problems related to research, 
development, and production of hy- 
draulic and pneumatic systems and 
equipment is encouraged at A-6 meet- 
ings. A highlight of the May meeting 
involved a discussion of the B-58 Hus- 
tler as it is related to Tyne III (- 65 to 
400 F) hydraulic systems. Heat dissi- 
pation, seals, tubing, pump design, fit- 
tings, hydraulic fluid, and maintenance 
were discussed. (Details may be found 
on page 87.) 

Industry and the services look to A-6 
for technical guidance. A few recently 
completed examples are: 


eA new ARP on missile hydraulic 
pumps. 

e New specifications for variable de- 
livery pumps, a 15 micron absolute 
filter, and pneumatic filters. 

eA definition of the Type III tem- 
perature range for testing of hy- 
draulic systems. Previously, Type 
II (— 65 to 275 F) and Type I (- 65 
to 160 F) temperature ranges were 
established. 

Incorporation of Type II test re- 
quirements into existing military 
specifications. 

Revision of specifications on pack- 
ing installations, teflon backup 
rings, pneumatic pressure switches, 
and pneumatic cylinders. 

Current A-6 projects include revision 
of installation and test requirements 
for pneumatic systems. A joint U. S.- 
Canadian Aircraft industry investiga- 
tion of flareless versus flared fittings is 
being conducted. 

Chairman Teree has been a perma- 


“°“ Technical Committee Profiles 


Teree Super 


nent member of A-6 since 1943. He is 
vice-president in charge of engineering 
and manufacturing at Greer Hydrau- 
lics, Inc. An Associate Fellow of the 
Institute of Aeronautical Sciences and 
of the Royal Aeronautical Society, he 
serves as a member of the Executive 
Board and is chairman of the Aircraft 
Section of the National Conference on 
Industrial Hydraulics. Mr. Teree is 
also a member of ASME. 


HE emphasis now placed on brake 

safety and the need for standard 
methods for evaluating vehicle brake 
design has increased activity in the 
Brake Committee’s eight subcommit- 
tees, reports Chairman R. K. Super. 


A revision of the SAE recommended 
practice on braking terminology under 
final consideration by the Brake Com- 
mittee results from national and local 
braking studies in which committee 
members have participated. 


Other subcommittees are making 
progress on unification of test codes for 
evaluating vehicle brake performance 
in all weight categories. This includes 
passenger cars. Test codes are also 
being unified for evaluating such items 
as brake linings and lining bonding 
cements. 


Mr. Super, who is chief engineer at 
the Timken-Detroit Brake Division of 
Rockwell Spring & Axle Co., has been 
a member of the Brake Committee 
since its formation in 1947. 


Tech Board OKs First Joint Drawing Standard 


HE first SAE Aeronautical-Automo- 
tive Drawing Standard has been ap- 
proved by the Technical Board. Per- 


taining to checking practices, the 
standard serves as a guide for the re- 
view of engineering drawings for func- 
tional fitness, dimensional accuracy, 
completeness, and clarity of presenta- 
tion. It is the first tangible product of 
the Joint Aeronautical-Automotive 
Drawing Standards Committee which 
was established last year by the Tech- 
nical Board to develop a joint drawing 
standards manual. 


The checking practices project was 
developed under the leadership of W. 
B. Billingham and R. P. Trowbridge, 
the former reflecting aeronautical, and 
the latter, automotive interests. 


P. G. Belitsos, chairman of the Joint 
Committee, anticipates that an entire 
series of joint standards dealing with 
basic drawing practices will be com- 
pleted before the end of 1957. Other 
sections of the proposed joint drawing 
standards manual are expected to be 
completed early in 1958. 
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ASA Decimal Dimensioning 
Receives SAE Recognition 


new SAE Standard on decimal di- 

mensioning scales for drafting pur- 
poses has been approved by the Tech- 
nical Board. This Standard gives So- 
ciety recognition to an existing Ameri- 
can Standards Association document 
on inch-decimal dimensioning scales 
already widely used in the drafting 
rooms of industry. 

The new Standard will assist sup- 
plier-user relations, particularly in the 
fields of pattern making and foundry 
operations. 

Prior to Technical Board approval, 
this Standard was approved by the 
Automotive Drafting Standards Com- 
mittee where it originated. It was also 
circulated for the approval of the Aero- 
nautical Drafting Manual Committee 
(S-1) and the Joint Aeronautical- 
Automotive Drawing Standards Com- 
mittee. It will appear in the 1958-1959 
SAE Handbook. 


Integrated Instrument Dis- 
play Groupings Examined 


ACK of uniformity of integrated in- 

strument displays prompted SAE 
Aircraft Committees on Cockpit Stand- 
ardization (S-7) and Aircraft Instru- 
ments (A-4) to form a joint Subcom- 
mittee (A-4/S-7) on Integrated Flight 
Displays. The new group will try to 
establish optimum display groupings 
from the standpoint of operational ef- 
fectiveness. A guide for integrated 
instrument systems manufacturers 
may result from subcommittee recom- 
mendations. 

Integrated instrument display and 
the logic inherent in the grouping of 
flight path intelligence signals were dis- 
cussed by engineers from Lear, Sperry, 
Collins Radio, and Eclipse-Pioneer at 
the subcommittee’s first meeting held 
August 28 and 29 in Chicago. Working 
groups were established to prepare 
pilot questionnaires. 

Subcommittee Chairman J. R. Ut- 


C. F. Arnold 

L. L. Bower 

A. T. Colwell 
Trevor Davidson 


A. P. Fontaine 


W. H. Graves 
W. M. Holaday 
R. H. Isbrandt 
M. J. Kittler 
R. F. Kohr 


terstom of Boeing Airplane Co. recently 
stated, “The task assigned this sub- 
committee is difficult since the issues 
are subjective and involve economics 
and established habit patterns. It is 
our sincere hope that an orderly inte- 
grated instrument display grouping 
will become apparent under sufficient 
impartial study.” 


Vapor Formation in 


Turbine Aircraft Studied 


mockup fuel system containing typ- 

ical components used in high-per- 
formance gas-turbine aircraft forms 
the framework for observations on 
vapor formation during fuel-pump op- 
eration, and evaporation and liquid en- 
trainment losses from fuel tanks. Re- 
sults of the study are recorded in CRC 
299, “Altitude Performance of Gas 
Turbine Fuels of Varying Volatility.” 

Test conditions were chosen to ac- 
centuate differences among currently 
used fuels. Included in the study were 
fuels ranging from the JP-1 type to the 
more volatile JP-3 type, aviation gaso- 
line, fuel temperatures from 60 to 110 
F, rates of climb to 10,000 fpm, termi- 
nal altitudes to 60,000 ft, and several 
different designs of engine and booster 
pumps. 

One outstanding result of the test 
involving JP-3 type fuels was the large 
quantity of foam which formed during 
rapid climbing. With such fuels, en- 
trainment of the liquid in the tank vent 
in some cases exceeded the evaporation 
tosses several times. Thus at 110 F, 
with JP-3 fuel, the total vent losses 
reached as high as 24 to % of the fuel, 
which was even worse than the fuel 
losses suffered with aviation gasoline. 
These entrainment losses were affected 
by vapor space in tank, by rate of 
climb, and by tank pressurization. 
They appear to bear no simple relation 
to fuel properties. 

Evaporation losses, exclusive of the 
foam, were in reasonable agreement 
with CRC formulas previously devel- 
oped for aviation gasoline. 

Performance of both engine pump 
and fuel tank booster pump was influ- 
enced by fuel volatility in accordance 
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with past experience, though the 
higher rates of climb and higher alti- 
tudes aggravated the pumping difficul- 
ties. Tank pressurization is highly ef- 
fective in alleviating pumping difficul- 
ties, if it can be permitted. 

Choice of engine pump or booster 
pump did not materially alter the per- 
formance of volatile fuels. 

There were no vent losses with JP-1 
fuel and the performance of the 
mockup fuel system was not limited in 
tests up to 60,000 ft altitude, using this 
fuel. 

CRC report 299 contains 59 pages, 
including graphs, tables, and diagrams. 
It is available from SAE Special Pub- 
lications Department. Price $2 to 
members; $4 to nonmembers. 


Accessory Vibration 
Studied hy New Panel 


IBRATION related to engine and 

airframe mounted accessories is 
being studied by the new Vibration 
Panel of the Joint Aircraft Engine and 
Accessory Installations Committee 
(AE-1). Attention is focused on tur- 
bine and turboprop engines and their 
respective airframes. Reciprocating 
engines and engine components will 
not be included in the investigation. 

Formation of two subpanels occurred 
at the Panel’s first meeting called last 
May by Chariman L. B. Venable of 
General Electric Co. One of the sub- 
panels is drafting procedures for spec- 
ifying the limits of airframe mounted 
equipment. Its chairman, A. J. Kamm 
of Boeing Airplane Co., is seeking to 
compile data and plot an envelope of 
amplitude versus frequency superim- 
posing on the envelope a family of 
curves of constant g values. In addi- 
tion, this subpanel will plot a family of 
temperature curves required for air- 
frame operation. A block graph of 
sinusoidal input versus temperatures 
and a block graph of acceleration spec- 
tral power density versus temperatures 
are also being developed. 

The other subpanel will compile data 
on plotting vibration envelopes of en- 
gine and airframe mounted equipment 
by asking industry to plot all known 
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data (buckshot) on blank graphs pro- 
vided by the subpanel, stating known 
conditions if possible. The graphs will 
cover turbine and turboprop engines 
and their respective airframes. H. P. 
Koehler of Orenda Engines Ltd. is 
chairman of this subpanel. 

Reports on the above will be pre- 
sented at the Vibration Panel’s next 
meeting to be held this month. 


Tabular System Expanded 
For Elastomer Compounds 


O improve flexibility and facilitate 

use of SAE 10R tables, one basic table 
is being prepared which consolidates 
all existing tables on elastomeric com- 
pounds. This is being effected by the 
SAE-ASTM Technical Committee on 
Automotive Rubber. Subsection Chair- 
man T. M. Loring of Chicago Rawhide 
Mfg. Co. expects to ready this table for 
presentation to the International 
Standards organization slated to meet 
in the U. S. during the fall of 1959. 

Under the new system, test methods 
and minimum values for SAE 10R will 
be expanded to include all application 
requirements (suffix letters). The suf- 
fix table will list permissible changes in 
durometer, tensile, elongation, and vol- 
ume swell under various conditions of 
aging. Specific compression set values 
and load-deformation values will be in- 
corporated. The suffix table is broken 
down into subclasses which indicate 
different levels of test severity. 

The need for an expanded table is 
reflected by the recent Air Force and 
Navy rejection of MIL R 3065-B. Sub- 
sequent to this, a directive from the 
Secretary of Defense was issued to the 
Ordnance Department which stated 
that universal acceptance of MIL R 
3065-B must be secured from all 
branches of the armed forces. This 
specification was originally prepared by 
the Ordnance Department in coopera- 
tion with SAE-ASTM with the object of 
tying it in with SAE 10R. Had the ex- 
panded table been ready, it is assumed 
that it would have been acceptable not 
only to Ordnance, but also to the Air 
Force and Navy. 


Ozone Box Testing 
Proves Feasible 


ZONE box testing now appears feasi- 

ble since comparable test results 
were reported recently by five com- 
panies to the SAE-ASTM Technical 
Committee on Automotive Rubber. 
The main advantges of box testing are: 
Test period is shorter than that re- 
quired for out-of-doors testing; and 
variation in ozone concentration due 
to different localities is eliminated. 

Two compounds containing different 
amounts of neoprene were used for the 
tests. One compound contained 35% 


SEPTEMBER, 1957 


by volume of neoprene, while the other 
contained 55%. Tests were run at 
100 F, and the concentrations of ozone 
were 0.25, 0.50, and 0.75 parts per mil- 
lion. Test times were 24, 48, and 72 hr. 
Airflow was kept constant at 4.5-5.5 
cu ft per min. The compound con- 
taining the higher proportion of neo- 
prene showed somewhat less cracking 
tendencies than the other compound. 
Averaging rating by the five participat- 
ing companies for 0.5 ppm of ozone 
was 1, 2, and 3 for 24, 48, and 72 hr, re- 
spectively. 

Both the Bush and the Mast ozone 
test boxes were represented. Test 
pieces are now being photographed by 
du Pont, and more extensive round 
robin tests will now be made to include 
all interested companies. 


CRCRecommends Technique 
For Rebuilding Test Axle 


HE new CRC L-40 technique for re- 

building Chevrolet third-member as- 
semblies for use with CRC L-19 gear lu- 
bricant axles is presented in CRC re- 
port 302. Although instructions in the 
report are self-explanatory, some dif- 
ferences in methods and tolerances be- 
tween the L-40 technique and the 
Chevrolet shop manual do exist. CRC 
report 302, “Development of a Tech- 
nique for Rebuilding CRC L-19 Gear 
Lubricant Test Axles,” recommends 
adherence to the L-40 technique. 

The report contains 15 pp. including 
an appendix, and is available from SAE 
Special Publication Department. 
Price: $1 to members; $2 to nonmem- 
bers. 


Technishorts . . . 


A NEW RECOMMENDED PRACTICE 
ON AIR BRAKE BUILD-UP TIME IN- 
STRUMENTATION has been approved 
by the Technical Board. It describes 
the instrumentation necessary for 
measuring build-up time of air pres- 
sure at the brake chamber. Developed 
by the Brake System Test Subcommit- 
tee of the Transportation and Mainte- 
nance Technical Committee, this report 
will be used by the Brake Test Fitting 
Location Subcommittee for its investi- 
gating of locations for installation of 
the air brake build-up time instrument. 
The Brake Test Fitting Location Sub- 
committee’s scope was recently broad- 
ened to include the establishment of a 
test procedure for fleet use in the field. 


News Briefs of SAE-ASTM 
Automotive Rubber Group 


HE following news briefs result from 

a June 13-14 Detroit meeting of the 
SAE-ASTM Technical Committee on 
Automotive Rubber. 


Fluid Aging Study to Include Neoprene 
Compounds—Neoprene compounds will 
be included in a study of the effect of 
aromatic fuels on rubber. Leonard 
Raymond of Socony Mobil Oil Co. and 
N. L. Catton of du Pont will recom- 
mend those gasolines which are and 
will be suitable for continued investi- 
gation. The program will be detailed 
at the September meeting. 


Data on Tear Resistance Tests Accu- 
mulate—Data on tear resistance for 
various grades of compounds are being 
accumulated. An attempt is being 
made to find values for tensiles below 
1000 psi, between 1000 and 2000 psi, 
and above 2000 psi. 


Impact Tests Independent of Machine 
Shape and Dimensions Discussed—The 
possibilities of describing a standard 
test method independent of the shape 
and dimension of any particular ma- 
chine were discussed. This will be 
pursued further at the September 
meeting. 


Dipped Goods and Coatings—Data on 
neoprene compounds subjected to No. 2 
oil are being obtained. Cold flexing 
tests are also being run. 


Compression Set Testing—A request is 
being considered which pertains to 
shortening the present 70-hr compres- 
sion set test period to 22 hr. 


THE NEW AVIATION PETROLEUM 
PRODUCTS SUBCOMMITTEE will act 
as a liaison between the Fuels and Lu- 
bricants Technical Committee and the 
Aeronautical Materials Specification 
Division—pending the latter’s request 
for assistance on problems dealing with 
petroleum products. T. B. Rendel of 
Shell Oil Co. is chairman of the new 
group recently created by the Fuels 
and Lubricants Technical Committee. 


THE HARDENABILITY-BAND 
METHOD OF SPECIFYING CARBON 
STEELS, similar to that used for the 
past 10 years for alloy steels, will be 
worked on by a newly appointed SAE 
Task Group. Created by the SAE Iron 
and Steel Technical Committee’s Exec- 
utive Committee, the group will work 
with a similar AISI committee. 
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George W. Eger 
Virgil H. Johnson 


Chairman 
Vice-Chairman 
Vice-Chairman 

Decatur 
Vice-Chairman 
Springfield 
Roger David Hiserote Treasurer 
Donald W. Knopf Secretary 
Address of Secretary—102 E. Virginia 
Ave., Peoria 4, Ill. 


Paul Eugene Sistek 


Chicago 


Richard L. Smirl 
Maurice L. Hamilton 
Harold L. Sanders 
Aircraft 
John D. Graham Vice-Chairman 
Engineering Materials 
and Production 
Robert M. Ladevich Vice-Chairman 
Fuels and Lubricants 
Walter M. Buben Vice-Chairman 
Parts and Accessories 
Harold R. Johnson, Jr. Vice-Chairman 
Passenger Car 
Hans L. Wittek Vice-Chairman 
Tractor, Industrial Power and 
Diesel Engine 
Richard K. Reese Vice-Chairman 
Transportation and Maintenance 
William L. Cook Vice-Chairman 
Truck and Bus 
Ralph L. Handy Vice-Chairman 
South Bend 
Treasurer 


Chairman 
Vice-Chairman 
Vice-Chairman 


Wilson A. Gebhardt 
Edward D. Hendrickson Secretary 
Address of Secretary—Hendrickson 
Mfg., Co., 8001 W. 47th St., Lyons, Tl. 


Cincinnati 


Walter Walkenhorst, Jr. Chairman 
Harry A. Truscott Vice-Chairman 
John A. Schreibeis Treasurer 
Arthur R. Ehrnschwender Secretary 
Address of Secretary—Cincinnati Gas 
& Electric Co., 2130 Dana Ave., Cin- 
cinnati 7, Ohio 


Cleveland 


Eugene J. Manganiello Chairman 


Vice-Chairman 
Vice-Chairman 
Akron-Canton 
Cecil G. Martin Vice-Chairman 
Aeronautics 
Robert A. Pejeau Vice-Chairman 
Diesel Engine 
Robert K. Williams Vice-Chairman 
Fuels and Lubricants 
J. Roland Doyle Vice-Chairman 
Production 
F. X. Sieloff Vice-Chairman 
Transportation and Maintenance 
William S. Coleman Vice-Chairman 
Truck and Bus 

John P. Henson Secretary 
Address of Secretary—Regional Prod. 
Sales Mer., Bendix- Westinghouse 
Auto. Air Brake Co., 901 Cleveland St., 
Elyria, Ohio 


J. H. Dunn 
Charles M. Kitson 


Dayton 


Joseph H. Overwein 
Elton S. Moyer Vice-Chairman 
Joseph I. Solch Vice-Chairman 
Aeronautics 
Raymond J. Hausfeld . Vice-Chairman 
Columbus 
Vice-Chairman 
Springfield 
John I. Covert Treasurer 
Robert J. Schweller Secretary 
Address of Secretary—Delco Products 
Div., General Motors Corp., 329 E. First 
St., Dayton 2, Ohio 


Detroit 


Milton J. Kittler 

William E. Burnett Vice-Chairman 

Carl F. Schorn Vice-Chairman 

Aeronautics 
James W. Shank Vice-Chairman 
Body 
Cleveland F. Nixon Vice-Chairman 
Engineering Materials 

Harold C. MacDonald Vice-Chairman 
Junior Activity 

John Paul Charles Vice-Chairman 
Passenger Car 

Peter H. Ponta Vice-Chairman 

Production 
L. E. Fleuelling Vice-Chairman 
Regional 
Russell R. Noble 
Student 

Harold O. Flynn Vice-Chairman 
Truck and Bus 

George A. Delaney 

Bernard W. Bogan Secretary 

Address of Secretary—Dodge Div., 

Chrysler Corp., Highland Park Plant 

P. O. Box 1919, Detroit 31, Mich. 


Chairman 


Phillip W. Place 


Chairman 


Vice-Chairman 


Treasurer 


Hawaii 


Leonard O. Lister 
H. Brian Stanley Vice-Chairman 
Lawrence R. Pestel Vice-Chairman 
Aeronautics 
Arthur N. W. Andrews Vice-Chairman 
Hawaii 
Vice-Chairman 
Maui 
Harry K. Sproull Treasurer 
W. J. Maze Secretary 
Address of Secretary—2817A Puumele 
Pl., Honolulu 17, Hawaii 


Chairman 


Kenneth L. Hensley 


SAE JOURNAL 





Indiana 


Eugene S. Witchger 
Walter M. Horner 
Salvatore J. DiMilla 


Chairman 
Vice-Chairman 
Vice-Chairman 

Fort Wayne 
M. E. Estey Treasurer 
Darrell D. DonCarlos Secretary 
Address of Secretary—5045 Coburn St., 
Indianapolis 8, Ind. 


Kansas City 


Arthur A. Pelke 
John D. Rogers Vice-Chairman 
James A. Martin Vice-Chairman 
Aeronautics 
Carroll Abrams Vice-Chairman 
Fuels and Lubricants 
George F. Dixon, Jr. . Vice-Chairman 
Transportation and Maintenance 

Henry Hurla Treasurer 
Evan D. Bolin Secretary 
Address of Secretary—3301 Karnes 
Blvd., Kansas City 11, Mo. 


Chairman 


Metropolitan 


Robert M. Cokinda 
Sydney G. Tilden, Jr. . Vice-Chairman 
John Karanik Vice-Chairman 
Aeronautics 
Norman S. Rice Vice-Chairman 
Air Transport 
Howard I. Margerum Vice-Chairman 
Diesel Engines 
Cc. W. Nichols, Jr. Vice-Chairman 
Fuels and Lubricants 
H. J. Hannigan Vice-Chairman 
Passenger Car and Body 
Read Larson Vice-Chairman 
Student 
Harvey H. Earl Vice-Chairman 
Transportation and Maintenance 
Robert C. McGuire Treasurer 
Robert W. Hogan Secretary 
Address of Secretary—Ethyl Corp., 100 
Park Ave., New York 17, N. Y. 


Chairman 


Mid-Continent 


Franklin E. DeVore Chairman 
W. L. Thompson Vice-Chairman 
Blaine O. Blakestad . Vice-Chairman 
Aircraft 
Harold T. Quigg Vice-Chairman 
Fuels and Lubricants 
Warren A. Brown Vice-Chairman 
Transportation and Maintenance 

Walter J. Ewbank Treasurer 
Idan E. Flaa Secretary 
Address of Secretary—Ethyl Corp., 305 
S. Kenosha, Tulsa 5, Okla. 


Mid-Michigan 


Martin J. Caserio 
Philip B. Zeigler 
Anthony J. Pane Treasurer 
Everett W. Otto Secretary 
Address of Secretary—F. J. Boutell 
Driveaway Co., Inc., 705 S. Dort High- 
way, Flint, Mich. 


Chairman 
Vice-Chairman 


Milwaukee 


Ernest H. Panthofer 
Dean G. Thomas 


Chairman 
Vice-Chairman 
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George A. Rea Treasurer 
Leo. J. Lechtenberg Secretary 
Address of Secretary—Briggs & Strat- 
ton Corp., 2711 N. 13th St., Milwaukee 
1, Wis. 


Mohawk-Hudson 


Perle E. Kezer 
John B. James 
M. J. Severino 


Chairman 
Vice-Chairman 
Vice-Chairman 

Albany 
Vice-Chairman 
Schenectady 
John P. Thomas Treasurer 
John F. Hill Secretary 
Address of Secretary—General Elec. 
Co., Indust. Gas Turbine Div., Bldg. 
53, Room 422, Schenectady, N. Y. 


W. Clement Palin, Jr. 


Montreal 


John Talbot Dyment 
David J. Munro 
George Bisson 


Chairman 
Vice-Chairman 
Vice-Chairman 

Ottawa 
Frank H. Rousseau Vice-Chairman 
Aircraft 
Barstow H. Miller 
Student 
John W. Hammond Vice-Chairman 
Transportation and Maintenance 
Gaston Beauchamp Treasurer 
William E. MacKenzie Secretary 
Address of Secretary—Canadian Car 
Co. Ltd., 621 Craig St. W., Montreal 3, 
Que., Can. 


Vice-Chairman 


New England 


David S. Webber 
Orvis E. Johnson 
Lewis W. Kerr Treasurer 
Stuart W. Kneen Secretary 
Address of Secretary—Boyertown Body 
& Equip. Co., 1955 Massachusetts Ave., 
Cambridge 40, Mass. 


Chairman 
Vice-Chairman 


Northern California 


Nicholas Buchanan 
Victor C. Peterson Vice-Chairman 
Donald C. Wimberly . Vice-Chairman 
Aeronautics 
Bruce A. Robbins Vice-Chairman 
Diesel Engine 
Bruce E. Boswell Vice-Chairman 
Fuels and Lubricants 
Leonard P. Richardson Vice-Chairman 
Regional 
Ralph H. K. Cramer 
Student 
Eldon C. Beagle Vice-Chairman 
Transportation and Maintenance 
Irving M. Harlow Treasurer 
Ernest Starkman Secretary 
Address of Secretary—University of 
California, Berkeley, Calif. 


Chairman 


Vice-Chairman 


Northwest 


John Conti 

Lloyd M. Landwehr 

Otto E. Kirchner 

Aircraft 
E. J. Wood Vice-Chairman 
Fuels and Lubricants 

Wallace M. Brown Vice-Chairman 

Transportation and Maintenance 


Chairman 
Vice-Chairman 
Vice-Chairman 


Louis W. Schroeder Treasurer 
Harold R. Ginther Secretary 
Address of Secretary—615 N. 180th St.., 
Seattle 33, Washington. 


Oregon 


Chester A. Hancock 
Joseph J. Lovritch 
Sam A. Battaglia 
Diesel 
Donald M. McGuire Vice-Chairman 
Fuels and Lubricants 
W. H. Paul Vice-Chairman 
Student 
Jesse M. Rosenberry Vice-Chairman 
Transportation and Maintenance 
Melvin L. Gordon Treasurer 
Milton E. Winters Secretary 
Address of Secretary—3939 N. Over- 
look Blvd., Portland, Ore. 


Philadelphia 


Maurice A. Hutelmyer 
Josiah French 
William E. Cobey 
Aircraft 
Donald P. Heath Vice-Chairman 
Fuels and Lubricants 
Edward L. Dold Vice-Chairman 
Transportation and Maintenance 
Ernest R. Sternberg Vice-Chairman 
Truck and Bus 
Leon F. Dumont Treasurer 
Donald R. Diggs Secretary 
Address of Secretary—Petroleum Lab., 
E. I. du Pont de Nemours & Co., Inc., 
P. O. Box 1671, Wilmington 99, Del. 


Chairman 
Vice-Chairman 
Vice-Chairman 


Chairman 
Vice-Chairman 
Vice-Chairman 


Pittsburgh 


Robert P. Gilmartin 
Adrian E. Dible 
Leslie C. Borell 


Chairman 
Vice-Chairman 
Vice-Chairman 
Oil City Region 
Oliver B. Rosstead, Jr. Treasurer 
Harry A. Bigley, Jr. Secretary 
Address of Secretary—Auto Fuels Sec., 
Gulf Res. & Dev. Co., P. O. Drawer 
2038, Pittsburgh 30, Pa. 


St. Louis 


William E. Williamson 
Albert A. Hazell 
Harold Hertebstein 
Aircraft 
Frank E. Pipe Vice-Chairman 
Diesel Engines 
T. W. Havely Vice-Chairman 
Fuels and Lubricants 
William L. Gabbert Vice-Chairman 
Parts and Accessories 
Frank H. Myers, Jr. Vice-Chairman 
Student 
Robert E. Kennel Vice-Chairman 
Transportation and Maintenance 
Albert W. Zub Treasurer 
Robert S. Lemen Secretary 
Address of Secretary—2204 Palm St., 
St. Louis 7, Mo. 


Chairman 
Vice-Chairman 
Vice-Chairman 


San Diego 


F. Daniel Applegate . 
Benjamin R. Alsobrook Vice-Chairman 


Continued on next page 
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Louis Klein, Jr. Treasurer 
Lewis K. Pratt Secretary 
Address of Secretary—Box 855, Rancho 
Santa Fe, Calif. 


Southern California 


John C. Buckwalter Chairman 

J. Brent Malin Vice-Chairman 

William F. Ballhaus Vice-Chairman 

Aeronautics 

Sydney B. Cook Vice-Chairman 
Diesel Engine 

John F. Snider _ Vice-Chairman 

Fuels and Lubricants 

Gerald R. Wynne Vice-Chairman 
Passenger Car 

Harold E. Herdrich Vice-Chairman 

Production 
August F. Schulze Vice-Chairman 
Transportation and Maintenance 

Robert A. Garrison Vice-Chairman 
Truck and Bus 

John F. Beach Treasurer 

R. E. Strasser Secretary 

Address of Secretary—14635 Whitfield, 

Pacific Palisades, Calif. 


Southern New England 


Roland K. Blakeslee Chairman 
Herbert J. Noble Vice-Chairman 
Arnold D. Nichols Vice-Chairman 
W. R. Johnson Vice-Chairman 
Aeronautics 
Engineering Materiais 
Edwin A. Nichols Vice-Chairman 
Production 
Robert C. Olsen Vice-Chairman 
Bridgeport 
Vice-Chairman 
New Haven 
Vice-Chairman 
Springfield 
Roy Bradley Fisher Treasurer 
Arno G. Kalb Secretary 
Address of Secretary—111 Delmont St., 
Manchester, Conn. 


Newman A. Hall 


Walter J. Gewinner 


Spokane-Intermountain 


Lewis J. McBride 
H. L. Peirone 


Chairman 
Vice-Chairman 
Harold A. Brischle Treasurer 
Ernest R. Donner Secretary 
Address of Secretary—Standard Oil 
Co. of California, Old National Bank 
Bldg., Spokane, Wash. 


Syracuse 


Edward F. Hannon 
Robert W. Wolfe 
Youston Sekella 


Chairman 
Vice-Chairman 
Vice-Chairman 

Elmira 
Vice-Chairman 

Sidney 
Richard A. Sturley Treasurer 
Lloyd L. McArthur Secretary 
Address of Secretary—116 Pine Tree 
Dr., No. Syracuse, N. Y. 


Glen H. Dingman 
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Texas 


Lee P. Livingston 

H. M. Gaebe Vice-Chairman 

Robert L. Lemmon Vice-Chairman 

Aeronautics 

Sam R. Billingsley Vice-Chairman 
Passenger Car 

Lloyd J. Wolf Vice-Chairman 
Truck and Bus 

King A. Koch Treasurer 

H. Patrick Warren Secretary 

Address of Secretary—H. Patrick War- 

ren & Co., P. O. Box 10307, Dallas 7, 

Tex. 


Chairman 


Texas Gulf Coast 


R. Frank Wilson Chairman 
William B. Tilden Vice-Chairman 
R. B. Tuggle Vice-Chairman 
Diesel Engine 
Frank A. Suess Vice-Chairman 
Fuels and Lubricants 
Leslie P. Graff Vice-Chairman 
Production 
Bill Fortenberry Vice-Chairman 
Transportation and Maintenance 
Donald W. Wing Vice-Chairman 
Truck and Bus 
Edward L. Asch Treasurer 
Charles F. Goff Secretary 
Motor Transp. & Garage, Dow Chem- 
ical Co., Texas Div., Freeport, Tex. 


Twin City 
Donald D. Hornbeck 
Albert L. Preston 
Albin L. Lee Treasurer 
Donald L. Van Orman Secretary 
Timken Roller Bearing Co., 1609 Hen- 
nepin Ave., Minneapolis 3, Minnesota. 


OFFICERS 


Chairman 
Vice-Chairman 


Virginia 
J. Van R. Kelly 
William H. Bingham 
Charles W. Galloway Treasurer 
William I. Bragg Secretary 
Address of Secretary—Dominion Chev- 
rolet Co., 1351 W. Broad St., Richmond, 
Va. 


Chairman 
Vice-Chairman 


Washington 


Lewis C. Kibbee 

J. Chase Fielding 

Walter L. Flinn, Jr. 

Aircraft 

Allen P. Blade Vice-Chairman 
Engineering Materials 

Arthur J. Rutherford . Vice-Chairman 

Transportation and Maintenance 

Robert J. Auburn Treasurer 

Ivison W. Rhodes, Jr. Secretary 

Address of Secretary—1500 20th St., 

S., Arlington 2, Va. 


Chairman 
Vice-Chairman 
Vice-Chairman 


Western Michigan 


L. W. Kibbey 
Herman F. Stapel 
Elias W. Scheibe 


Chairman 
Vice-Chairman 
Vice-Chairman 

Grand Rapids 

Walter C. Chaffee Treasurer 
Edward Wickland Secretary 
Address of Secretary—1915 Howden 
St., Muskegon, Mich. 


Wichita 
Robert G. McKay 
Jay H. Whoolery 
Virgil H. Adamson Treasurer 
Monroe F. Kent Secretary 
Address of Secretary--2624 Clover 
Lane, Wichita, Kans: 


Chairman 
Vice-Chairman 
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Alberta 


William R. Davis 
George A. C. Higgs 
Stanley A. Reeves 


Chairman 
Vice-Chairman 
Vice-Chairman 

Edmonton 
Henry J. Rasmussen Treasurer 
Lloyd O. Lundquist Secretary 
Address of Secretary—714 27th Ave., 
N. W., Calgary, Alberta, Can. 


Colorado 


Francis E. Raglin 
Bruce Hanna 


Chairman 
Vice-Chairman 
Forrest E. McGrath Treasurer 
Robert R. Atchison Secretary 
Address of Secretary—15 Newton St., 
Denver 16, Colo. 


Salt Lake 


Jay Percy Bywater Chairman 


Otto W. Harrah Vice-Chairman 
John C. Bates Secretary-Treasurer 
Address of Secretary—8394 W. Mix 
Ave., Magna, Utah. 


South Texas 


George C. Lawrason 
Leo Dubinski 


Chairman 
Vice-Chairman 
William S. Dixon Treasurer 
Benjamin F. White Secretary 
Address of Secretary—924 W. Mul- 
berry, San Antonio, Tex. 


Williamsport 


Paul Cervinsky 
J. H. Carpenter 
Harry J. Lavo Treasurer 
Donald A. Bernardi Secretary 
Address of Secretary—1405 Locust St., 
Williamsport, Pa. 


Chairman 
Vice-Chairman 
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CLARENCE G. WOOD has been ap- 
pointed executive director of the Cleve- 
land Senior Council, an organization of 
retired executives. 

For the past five years, Wood has 
been chief of procurement and techni- 
cal assistant in the Federal Small 
Business Administration. During his 
career, Wood has served as director of 
sales and advertising for the American 
Coach and Body Co. and also as oper- 
ator of wholesale automotive parts es- 
tablishments. 

Wood has been a member 
since 1917. 


of SAE 


WILLIAM H. HERBERT has retired 
from the Bell Telephone Co. of Canada 
as superintendent of vehicles for the 
Eastern region. He had been with the 
company for 44 years. 

Herbert has been a member of SAE 
for 30 years. 


JULES C. LAEGELER has been made 
chief engineer of the Frank G. Hough 
Co., Libertyville, Ill. Formerly he was 
manager of the product improvement 
department for the company. 

Laegeler joined the organization in 
1951 as an experimental engineer, and 
subsequently was named departmental 
manager in 1956. 


HARRY S. GERSTUNG is now as- 
sociated with the Alpha Molykote 
Corp., Stamford, Conn., as manager of 
technical service. Formerly Gerstung 
was chief automotive engineer for Sin- 
clair Refining Co., N. Y. 

Gerstung has been a member of SAE 
since 1941 and served as 1956-57 vice- 
chairman, Fuels and Lubricants, Met- 
ropolitan Section. 


RICHARD M. HOWLETT, formerly 
technical service engineer, Paramins 
Division, Enjay Co., Inc., has moved to 
the Market Development Division as 
senior market development engineer. 

Howlett was employed by an Enjay 
research affiliate before he came to 
Enjay as a technical representative. 

BRIAN CASEY has been appointed 
assistant manager of the Paramins Di- 
vision, Enjay Co. Formerly he was 
technical representative of the division. 
Casey was a research chemist with the 
Sun Oil Co. before joining Enjay in 
1954. 


PHILIP ZEIGLER has been made 
chief engineer of Saginaw Steering 
Gear Division, General Motors Corp. 
In 1941 he became affiliated with Sagi- 
naw Steering Gear, and in 1943 was 
made methods engineer. In 1952 he 
was named assistant chief engineer in 
charge of hydraulic steering mecha- 
nisms. 

Zeigler is vice-chairman of the Mid- 
Michigan Section of the SAE. 

C. W. LINCOLN has been appointed 
technical assistant to the general man- 
ager of the Saginaw Steering Gear Di- 
vision, GMC. 

Lincoln joined Saginaw Steering 
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Herbert 


Howlett 


Gear in 1932 as a tool designer and was 
appointed chief engineer of the division 
in 1948. 

He is a. past vice-chairman of SAE 
Mid-Michigan Section. 


EDMUND T. PRICE has accepted a 
professorship of human relations at 
California Western University, San 
Diego, Calif., and is retiring as Solar 
Aircraft Co.’s chairman of the board 
of directors. He will continue to serve 
as a director of Solar, and as a con- 
sultant to the company. 

Price joined Solar’s predecessor com- 
pany, the Prudden Aircraft Corp., in 
1928. In 1929 he founded the Solar 
Aircraft Co. and became president and 
general manager in 1930, positions he 
retained until becoming board chair- 
man in 1956. 


J. E. HACKER has been made man- 
ager—Crawler Tractors, Euclid Divi- 
sion, General Motors Corp. Formerly 
he was plant manager at the Clinton 
Road Plant, Cleveland, Ohio. 


J. H. CARMICHAEL has been elected 
chairman of Capital Airlines, Inc. Un- 
til the recent appointment, Carmichael 


Laegeler 


Zeigler Lincoln 


has been president and chief executive 
officer of Capital Airlines. 


WILLIAM M. SCHMIDT has been 
named executive stylist of Chrysler 
Corp. Formerly Schmidt was vice- 
president and director of styling for 
Studebaker-Packard Corp. 


WILLARD F. ROCKWELL has been 
appointed to the National Defense 
Committee of the U.S. Chamber of 
Commerce for a term of one year. 

Rockwell is also board chairman of 
Rockwell Mfg. Co. and Rockwell Spring 
and Axle Co. He is a former Assistant 
Secretary of Defense and current na- 
tional chairman of the Association of 
the U. S. Army. 


RICHARD R. BOOTH, formerly en- 
gine price analyst at Cummins Engine 
Co., Inc., Columbus, Ind., has been 
made president of BO-CO-MO-Enter- 
prises, Inc., Delray Beach, Fla. 


GABRIEL M. GIANNINI, president of 
G. M. Giannini & Co., Inc., Pasadena, 
Calif., has also beeen made director of 
Giannini Research Laboratory, Santa 
Ana, Calif. 





VIRGIL M. EXNER has been elected 
vice-president of Chrysler Corp., a po- 
sition he will hold in addition to con- 
tinuing as director of styling, Engi- 
neering Division, for the company. 


JOSEPH C. DRADER has retired as 
vice-president of the Michigan Tool 
Co., Detroit. Drader has been with the 
company for more than 40 years and 
recently has been heading the com- 
pany’s research work in the gear de- 
velopment field. Drader started as a 
lathe hand in 1916 and subsequently 
was appointed general manager in 1939 
and elected vice-president of the com- 
pany in 1941. 


EDWARD BARRY SLEIGH has been 
made technical assistant to the lubri- 
cants manager, at the Shell Oil Co. of 
Canada, Ltd., Toronto, Ont. Formerly 
he was division marketing service man- 
ager at the Shell Oil Co. 

In 1957, Sleigh served as British 
Columbia Section SAE vice-chairman. 


DANIEL A. WALTHER has been 
made chief engineer at the Dayton 
Steel Foundry of Dayton, Ohio. For- 
merly he was assistant to the chief en- 
gineer at Dayton Steel Foundry. 

Walther joined the company in 1942 
and has held positions in the tool, 
maintenance, and electrical divisions. 
He is also president of Moraine Mfg. 
Co., a subsidiary of Dayton Steel 
Foundry. 


JACK B. MACAULEY, JR. has been 
appointed Deputy Assistant Secretary 
of Defense for Research and Engineer- 
ing at the Pentagon in Washington, 
D.C. He has retired as director, tech- 
nical coordination, Ethyl Corp. 

Macauley has formerly served in 
Washington in Research and Develop- 
ment, and also with the consolidation 
of the offices of Assistant Secretary of 
Defense for Engineering and the As- 
sistant Secretary of Defense for Re- 
search and Development. 


ARTHUR E. MILLER has been made 
director of research at the Scott Avia- 
tion Corp., Lancaster, N. Y. Formerly 
he was chief engineer, responsible for 
the design and development of avia- 
tion oxygen equipment and respiratory 
protective equipment, for the company. 


KENNETH W. FINCH has been 
made chief engineer of the Weather- 
head Co.’s Fort Wayne Division, Fort 
Wayne, Ind. Formerly he was chief 
engineer of the Automotive Division of 
Fedders-Quigan Corp. 

Finch started his engineering career 
in 1940 as apprentice methods engineer 
at the Ternstedt Division of General 
Motors Corp. He joined Fedders- 
Quigan in 1940 as design engineer and 
was made chief engineer in 1955. 


CHARLES A. CHAYNE, vice-presi- 


dent in charge of engineering, General 
Motors Corp., has been elected to a 


96 


Macauley Miller 


five-year term on the Massachusetts 
Institute of Technology governing 
body. 

A graduate and former instructor at 
M.I.T., Chayne was elected one of three 
Alumni Association representatives on 
the M.I.T. Corporation. He has been a 
member of M.I.T.’s Mechanical Engi- 
neering Visiting Committee since 1951. 
Chayne graduated from the institution 
in 1919, joined the faculty a year later, 
and was an instructor in mechanical 
engineering until 1926. 


HORACE W. THUE is now affiliated 
with the International Business Ma- 
chines Corp. Formerly he was works 
manager at the Santa Monica Division 
of Douglas Aircraft Co., Inc., a position 
he held since 1950. 

Thue joined Douglas in 1940 and 
served in estimating and production 
analysis before becoming production 
manager of the Santa Monica Division 
in 1948. 


HARRY LEON STRYKER has been 
made assistant engineer, field engi- 
neering force, at the Western Electric 
Co., Winston-Salem, N. C. Formerly 
he was an instructor, guided missiles, 
with the U. S. Air Force at Lowry AFB, 
Denver, Colo. 


MILFORD EUGENE PRATHER has 
been made assistant chief, tractor unit, 
combat vehicle section, Research and 
Development Division, at the Detroit 
Arsenal, Ordnance Tank-Automotive 
Command, U. S. Army, Center Line, 
Mich. Formerly he was chief, North- 
land (Arctic) vehicle section, combat 
vehicle branch, Research and Develop- 
ment Division, U. S. Army. 


Walther 


COL. ALBERT A. ARNHYM has 
been made special assistant to the 
Commander in Chief, Strategic Air 
Command, at Offutt Air Force Base, 
Nebr. Formerly he was director of 
information service of the Air Research 


and Development Command, U. S. Air 
Force, Baltimore, Md. 
Arnhym began his military ca”eer in 


1936 and, during World War I, 
worked with captured technical infor- 
mation for Army Air Force Intelligence. 
After the war he was assigned to Head- 
quarters, Air Materiel Command, at 
Wright Field, Ohio, where he organ- 
ized and directed the Central Air Docu- 
ments Office, now known as the Armed 
Services Technical Information Agency. 


GEORGE P. SMITH has become af- 
filiated with the Great Lakes Screw 
Corp. in Chicago. Formerly he was an 
engineer, technical service, Ethyl Corp.., 
Research and Engineering, Detroit. 


SETH H. STONER has been made 
general manager of the New Departure 
Division of General Motors Corp., 
which operates plants in Bristol and 
Meriden, Conn., and Sandusky, Ohio. 
Formerly he was chief engineer of the 
New Departure Division. 

PAUL W. RHAME, a veteran of 34 
years with General Motors Corp., has 
retired as general manager of New De- 
parture Division. He started his ca- 
reer at GMC with the AC Spark Plug 
Division and subsequently was made 
manufacturing manager of the division. 
In 1952 Rhame was made general man- 
ager of the Rochester Products Divi- 
sion of GMC, and later became assist- 
ant general manager of the Allison 
Division. 
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Wheaton 


Hawkins 


FLOYD L. WHEATON has been 
made vice-president for Bendix-West- 
inghouse Automotive Air Brake Co., 
Elyria, Ohio. He will administer gen- 
eral marketing policies, long-range 
sales objectives, market research, and 
advertising of all company products in 
domestic and foreign markets. For- 
merly he was sales manager at the 
Bendix-Westinghouse Automotive Air 
Brake Co., Elyria, Ohio. 


ROLLO G. ELLIS has been made 
staff assistant to the vice-president 
and assistant general manager of Mi- 
cromatic Hone Corp., Detroit. 

Ellis joined the corporation in 1939 
and was made chief engineer in 1955. 


WILLIAM C. LEINGANG has been 
made general manager of Stokes 
Molded Products Division of the Elec- 
tric Storage Battery Co., Trenton, N. J. 
Leingang formerly was an assistant to 
the president of the Stokes Division. 


FRANK S. WYLE is now president of 
Wyle Associates, a newly formed na- 
tional organization of sales and service 
engineering specialists in missile/air- 
craft testing which will represent inde- 
pendent testing laboratories and test 
equipment manufacturers. Formerly 
he was president of Wyle Laboratories, 
an affiliate of Wyle Associates. 


ROBERT B. HAWKINS has been ap- 
pointed general sales manager, Zollner 
Corp. He will manage the newly-es- 
tablished sales office in Detroit. Pre- 
viously, Hawkins was regional manager 
of Sterling Aluminum Products, Inc. 

ROBERT RITCHIE has been made 
assistant to the general sales manager 
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Leingang 


of the Zollner Corp. Formerly he was 
sales engineeer at Sterling Aluminum 
Products, Inc. 


WILBUR J. WELLS has been made 
district sales manager for the Western 
sales zone, Champion Spark Plug Co. 
With Champion since 1921, he has 
served as territory representative of 
both the Seattle and Los Angeles areas. 

JUDSON H. PICKUP has been made 
territory representative of the Los An- 
geles area for Champion Spark Plug 
Co. With Champion since 1940, he has 
been territory representative of the 
San Francisco area since 1956. 


WILLIAM STEPHAN FLOGAUS is 
now a service engineer at the Sund- 
strand Aviation Service Corp., Rock- 
ford, Ill. Formerly he was chief design 
engineer at the Sundstrand Division in 
Denver, Colo. 


FRANK W. BALL, JR. has been 
made design analysis engineer at the 
Oldsmobile Division, General Motors 
Corp., Lansing, Mich. Ball formerly 
was a laboratories engineer at Oldsmo- 
bile Division. 


JAMES H. GRAAS, formerly sales 
engineer at the N.Y. Air Brake Co., 
Kalamazoo, Mich., is now assistant 
manager, mobile application depart- 
ment at Dynex, Inc. of Pewaukee, Wis. 


EDWARD T. GIBLIN, formerly ter- 
ritory manager in the New England 
area, has been appointed New England 
States district manager for the Walker 
Marketing Corp., of Racine, Wis. Gib- 
lin has been with the company since 
1948. 


ALTON B. CRAMPTON has been 
made the administrative head of a new 
technical unit of the Esso Research 
and Engineering Co., Linden, N. J. The 
new technical unit, with headquarters 
in London, will assist European af- 
filiates. 

Crampton joined Esso’s Products Re- 
search Division in 1938 and, prior to 
his new post, had served with the 
marketing coordination department of 
Standard Oil Co. (N. J.) on a rota- 
tional assignment. 

An active member of SAE since 1947, 
Crampton has served on numerous SAE 
committees. 


STUART G. BAITS is retiring after 
more than 42 years with American Mo- 
tors Corp. and its predecessor, Hudson 
Motor Car Co., Detroit. 

Baits joined Hudson in 1915, and 
served as chief engineer, a director of 
the company, and in 1934 he became 
assistant general manager. In 1936 
Baits was elected first vice-president of 
Hudson, a position he held at the time 
Hudson and Nash-Kelvinator merged. 
He will continue to serve the company 
in a consulting capacity. 


MICHAEL FERENCE, JR., recently 
appointed director of Ford Motor Co.’s 
scientific laboratory, is one of 10 mem- 
bers of the national Earth Satellite 
Technical Panel. He is the only panel 
member from the Detroit area. 


ROBERT J. TAYLOR has been made 
senior product engineer on tire con- 
struction in the Vredestein Tire Co., 
Enschede, The Netherlands. Formerly 
he was product engineer at the B. F. 
Goodrich Co., Akron, Ohio. 


ROBERT E. ARONSTEIN, previously 
associate engineer at the Atomic Power 
Division, Westinghouse Electric Corp., 
Pittsburgh, Pa., has been made engi- 
neer-research at the Atomics Interna- 


tional Division of North American 
Aviation, Inc., Canoga Park, Calif. 
Aronstein is now working with nuclear 
engineering analysis and coordination 
on advanced reactor systems. 


R. F. TOMKINSON, formerly ac- 
count executive at the Detroit office, 
Good Year Tire and Rubber Co., Akron, 
Ohio, has been named manager of the 
manufacturers sales department in 
Akron. 


THOMAS J. HARRIS has been made 
director of marketing for the Aero De- 
sign & Engineering Co., Bethany, 
Okla. Formerly Harris was director 
of freight sales for American Airlines, 
Inc., having served in this capacity 
since 1955. 


RICHARD C. NELSON has been 
made assistant chief engineer at the 
Outboard Marine Corp., Waukegan, Ill. 
Nelson formerly was project engineer 
at Johnson Motors Division, Outboard 
Marine Corp. 








WALTER G. 
PATTON has 
joined the SAE 
staff in the meet- 
ings and infor- 
mation develop- 
ment areas. He 
will operate out 
of the Society’s 
Detroit office in 


Patton 


the New Center 
Building. 
Patton will be staff representative 


for five Activity Committees ... Pas- 
senger Car, Truck and Bus, Body, Pro- 
duction, and Engineering Materials. 
In addition to functioning with these 
Activities in development of programs 
for technical sessions at national meet- 
ings, he will also work with these 
groups in channeling technical infor- 
mation developed by them directly to 
the publications of the Society. For 
that reason he will also carry responsi- 
bilities as an Engineering Editor of 
SAE Journal. 

Patton comes to SAE from “Iron 
Age,” for which he was Detroit Editor 
and wrote the column “Assembly Line,” 
and was later Engineering Editor. 
Prior to his 1l-year stint at “Iron Age,” 
Patton was associated with Climax 
Molybdenum, in its technical publica- 
tions operations. He has also been 
with General Motors and Detroit Edi- 
son. 

While with Climax Molybdenum, he 
served as secretary of the National 
Emergency Alloy Steel Committee. He 
was also Chairman of the Detroit 
Chapter of the American Society for 
Metals in 1946-47. 

He was graduated from the Univer- 
sity of Michigan, where he devoted 
much of his undergraduate studies to 
courses in the Engineering College. 








NIKOLAUS VON RUCKER, techni- 
cal director, Porsche automobile fac- 
tory, Dr. Ing. h.c.F. Porsche K. G., ap- 
pears in front of a Porsche car bearing 


the license “S-AE.” The “S” repre- 
sents Stuttgart where the car is reg- 
istered. 

von Rucker served as manager, de- 
velopment departments, before becom- 
ing technical director. 
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LOUIS FRANCIS MOCK, JR., for- 
merly sales manager of Gulf Oil Corp., 
Houston, Tex., has been made general 
manager of Bowman Equipment Co., 
Inc. 

Mock has served actively with the 
SAE Texas Gulf Coast Section and re- 
cently retired as 1956-57 Section chair- 
man. 


ERIC C. NULSEN, formerly with the 
U. S. Navy at the Naval Base, Phila- 
delphia, has been made project engi- 
neer, Shaw-Box Crane Division, Man- 
ning, Maxwell and Moore, Inc., Mus- 
kegon, Mich. 


BOB BESTER has been named to 
the newly-created post of sales plan- 
ning and merchandising manager of a 
new line of hydraulic hose assembly 
and couplings, Stewart-Warner Corp. 
Bester had been factory sales repre- 
sentative with Anchor Coupling Co., 
Inc., before he joined Stewart-Warner. 


JAMES B. KENDRICK has been ap- 
pointed chief of preliminary design in 
the technical staff, Guided Missile Re- 
search Division, Aeronautical Research 
and Development Laboratory, Ramo- 
Wooldridge Corp., Los Angeles. 

Prior to his new post, Kendrick had 
served as chief of preliminary design 
and special projects, Aerophysics De- 
velopment Corp. 


H. L. ATWOOD has joined the First 
National Co. of Nevada assisting the 
president in the capacity of consulting 
engineer. 


RUSSELL WADE SENIFF, manager 
of research for the Baltimore & Ohio 
Railroad, has been elected for three- 
year term as vice-president of the 
American Society for Testing Materials, 
Philadelphia, Pa. 

FRANCIS L. LaQUE, vice-president 
and manager of the Development and 
Research Division, International Nickel 
Co., has been elected vice-president of 
the American Society for Testing Ma- 
terials, Philadelphia, Pa., for a two- 
year term. 


LEONARD W. LEWANDOWSKI has 
been made manager of Assembly and 
Warehousing Operations at the Flex- 
onics Corp., Santa Ana, Calif. Lewan- 
dowski formerly was California Plant 
manager at the Flex-O-Tube Division, 
Meridan Corp., North Hollywood, Calif. 


GUISEPPE GABRIELLI, director, 
Divisione Aviazione, FIAT, has been 
named Italian representative to the 
Provisional Council of the Interna- 
tional Council of Aeronautical Sciences. 

The ICAS is a newly formed, world- 
wide organization dedicated to extend 
collaboration in all scientific areas per- 
taining to mechanical flight. Every 
nation with an organized society of 
aeronautical sciences will be invited to 
participate. 


HARRY LUTHER KEELER, JR., has 
been made experimental engineer of 
General Motors Corp.’s Chevrolet Divi- 
sion at Milford, Mich. Formerly he 
was assistant experimental engineer, 
American Motors Corp., Detroit, Mich. 


JAMES C. ANTON, formerly service 
engineer, Bendix Aviation Corp., has 
been made field service engineer of the 


Chandler-Evans Division, Pratt & 
Whitney Co., Inc., West Hartford, 
Conn. 


RAYMOND L. JOHNSON, formerly 
chemical engineer at the Petroleum 
Laboratory, E. I. duPont de Nemours 
& Co., Inc., Wilmington, Del., is now a 
chemist at Sperry Gyroscope Co. in 
Great Neck, N. Y. 


HOWARD G. KURTZ, JR., senior 
associate of Handy Associates, Inc., has 
recently had published a paper on “An 
Engineer vs. War.” The article at- 
tempts to show that the engineering 
approach can be used to bring some 
of the problems leading to war into 
clearer focus. 

The Institute for International Order 
has set up a special fund to finance dis- 
tribution of reprints of the article. 


H. SWAYNE GARRISON has been 
made project engineer at O. E. Szekely 
& Associates, Inc., Commerce, Ga. He 
formerly was senior design engineer at 
LeTourneau-Westinghouse Co., Peoria, 
Til. 


DAVID J. HLUBEK has been made 
junior designer at the Caterpillar Trac- 
tor Co., Joliet, Ill. Hlubek formerly 
was in the U. S. Army in Germany. 

Continued on page 101 





Obituaries 


EDWARD V. CORDES... (M’47) 

vice-president, Berman Service 

Inc., Allentown, Pa... . joined the com- 

pany in 1950 was vice-president and 

general manager ... died June 15... 
born 1898... 


GEORGE RONALD DONALDSON 

. (A’41) . . . general manager, spe- 
cial accounts, Tire Division, B. F. 
Goodrich Canada, Ltd. . . . joined the 
Sales Division of the company in 1915 
... died June 16... born 1895... 


IVAN W. HANSEN ... (A’56) ... 
sales engineer, Hyatt Bearings Division, 
General Motors Corp. . . . joined GMC 
at Rochester Products Division in 1942, 
interrupted by military service and 
further education ... died May 29... 
born 1924... 
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Nearly half of all 


American cars and 
trucks built today 
have HYATT Hy-Roll 
Tapered Bearings 


When you think of 
tapered roller bearings 


think of Mlwatr 


Trend gage for servo control of size on race O.D. grinding operation 


—the home of 
ELECTRONIC QUALITY CONTROL! 


For decades, the name HY ATT has stood for highest quality 

in roller bearings. Today, it means even higher quality — 

because now HYATT craftsmen have the last word in electronic 
controls to help them produce tapered bearings with greater 
uniformity than ever before achieved in quantity production. 


Today’s HYATT Hy-Roll Tapered Bearings help assure smoother, 
more dependable performance than you could ever build into your 
tapered bearing applications before. If you want the best, you 

want HYATT Hy-Roll Tapered Bearings! Hyatt Bearings Division, 
General Motors Corporation, Harrison, New Jersey. 


CY 


Gana 
WAT Hiy-ROLL BEARINGS 
FOR CARS AND TRUCKS 
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NONDESTRUCTIVE 
TESTI NG ee e weapon against waste! 


nondest 


COSTS 


\ 
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MAGNAFLUX-MAGNAGLO ® 


The most used method on magnetic 
metals, for surface and sub-surface 
defects. Highest production speeds, 
controlled sensitivity. Biggest to 
smallest units, including portable 
and hand type. 


fou 


aw, 
t 


STRESSCOAT® 


Brittle coating stress. analysis tool. 
Helps in designing stronger parts 
with less weight. Shows stress dis- 
tribution, direction, and stress level 
over entire part. 


Sa 
- 
Sa la ae 


c7 


ratty 
LUSLL 


Xx CORPORATION 


broadest range 


tems and equipment for 
uctive testing to REDUCE 
STANDARDIZE QUALITY... 
IMPROVE PROFITS 


ZYGLO® and ZYGLO-PENTREX® 


Chiefly for nonmagnetics for defects 
open to the surface. Fluorescent 
penetrant, black light. Practically 
any volume and speed required. 
Controlled sensitivity. Also portable 
kits and leak tests. 


SPOTCHECK® 


SONIZON® 


Ultrasonically measures thickness 
from one side only in tank walls, 
cast, formed or welded products, etc. 
Also discovers sub-surface defects, 
laminations and lack of bond. 


Low cost, spray-on red dye penetrant inspection for maintenance or 


sampling on small surface areas. 


STATIFLUX® 


Electrified particle inspection for cracks and pores in nonconductive 
materials—ceramics, glass, enamels, plastics, etc. 


PARTEK® 


Filtered particle inspection for cracks in unsintered powdered 
metal compacts, ceramics and porous solids, including concrete. 


Take Your inspection problems 
to the House of Answers 


MAGNAFLUX 
CORPORATION 


7348 W. Lawrence Avenue 


cearocn ation 


THE HALLMARK 
OF QUALITY IN 
NONDESTRUCTIVE 


TESTING Detroit 11 


Dallas 19 « 


Chicago 31, Illinois 
New York 36 


Pittsburgh 36 * Cleveland 15 
Los Angeles 22 


MAGNATEST® 


Electronic eddy current instruments. 
Numerous types with industry-wide 
application. Conductivity, magnetic 
fields, dimension, hardness, alloy, 
coating thickness, cracks, etc. 


KEEP UP TO DATE ON 
M TEST SYSTEMS 


The methods and latest 


developments. Call in a 
Magnaflux Engineer 
dsl ies) heh 
TT ee Whoa h 
TO eal Mt 
ing briefed infor- 
oe 


cee 


ie Reem 
Magnaflux 


cS eT ak) 
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About SAE Members 


Continued from page 98 


HAROLD R. KEMMERER has been 
named manager, products application 
department, Shell Oil Co. Formerly 
Kemmerer was assistant manager of 
the company’s manufacturing research 
department for seven years. He began 
his career with Shell in 1935 as junior 
mechanical engineer at the Wood 
River, Ill., refinery. 


KARL L. HERRMANN has been is- 
sued a type certificate for his Model 
375 engine from the Civil Aeronautics 
Administration. Herrmann is owner 
and manager of the Herrmann Engi- 
neering Co., Glendale, Calif. 


PAUL S. McKIBBEN has been made 
chief engineer at the Oscar-Paul Corp., 
Los Angeles, Calif. Formerly he was 
chief engineer, Karl Douglas Division, 
Thompson Products, Inc., Hawthorne, 
Calif. 


EUGENE MICHALCZYK has joined 
Western Auto Supply, Santa Paula, 
Calif. Previously he was lead me- 
chanic, maintenance department, 
American Airlines Inc. 


CHARLES R. RUTHERFORD has 
become patent attorney at the Admin- 
istrative Engineering Center, Vickers, 
Inc., Division, Sperry Rand Corp. 
Formerly Rutherford was a patent en- 
gineer at Houdaille Industries, High- 
land Park, Mich. 

Rutherford was graduated from the 
University of Detroit Law School in 
1957 and recently became a member of 
the Michigan Bar. 


LESTER MURRAY, formerly staff 
engineer, electrical equipment, Cadil- 
lac Motor Car Division, General Motors 
Corp., has been appointed staff engi- 
neer in charge of the electrical acces- 
sories, heating and air conditioning 
section, Cadillac Division. 

Murray started with Cadillac in 1938 
as a radio engineer. He became an 
assistant staff engineer in 1948 and in 
1950 was transferred to the Cadillac- 
operated Cleveland Ordnance Plant as 
staff engineer in charge of electrical 
equipment. 


STANLEY F. KING has been made 
project engineer at the Electric Auto- 
Lite Co., Toledo, Ohio. He was for- 
merly a project engineer at the Power 
Equipment Co., in Detroit, Mich. 


S. C. BHATTACHARYYA has been 
named chief instructor mechanical at 
the college of Military Engineering, 
Kirkee, Ponna, India. Formerly he 
was brigade electrical and mechanical 
engineer in the Indian Army, New 
Delhi, India. 
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MIDLAND 
WELDING NUTS 


The Midland Steel Products Company is constantly de- 
veloping new, progressive ideas to improve the efficiency 
of its fine products. It pioneered the Midland Welding 
Nut, for example, and so successful was this application 
in its own shops that this labor-saving device has been 
made available to others. 


If you are a manufacturer of metal parts or products 
and have fastening, fabricating or assembling problems, 
you may find Midland Welding Nuts just the solution 
you've been looking for. The Nuts are easily welded 
into position for the lifetime of the product. You can 
be assured of correct fit, even in the most awkward, 
hard-to-reach places. Bolts turn easily into the applied 
nuts. Thus, heretofore two-man operations can be handled 
by one man in most instances. Weld-nut equipped parts 
will be preferred by your customers for they will find 
them cost-saving and trouble-free, cutting down assembly 
time. Too, you can be sure that your parts will be prop- 
erly assembled without the risk of rattles. 


A few minutes’ time in checking the assembly probiems 
of your customers will be profitable to you. Midland 
Welding Nuts are low in cost, can give you a definite 
advantage over competition. This practical application 
is recognized internationally and endorsed by many 
designers of the finest products. 


6660 Mt. Elliott Avenue * Detroit 11, Michigan 
Export Department: 38 Pearl St., New York, N. Y. 


Air and Electro-Pneumatic Door Controls 


The MIDLAND STEEL PRODUCTS COMPANY 


Automobile and Truck Frames ° Air and Vacuum Power Brakes 
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Ten fastening problems solved by ELASTIC STOP nuts 


Spring-mounted connec- 
tions or dynamic balancing, 
where nut must stay put 
yet be easily adjusted. 
(Flanged face eliminates 
need for extra washers.) 


Vibration and impact proof 
bolted connections in 
standard applications. 


TIGHTENED AGAINST THE WORK 


SPECIAL FUNCTIONS 


FOR MANY 


On all electrical terminals 
subjected to vibration in 
transit or operation, and for 
any electrical or electronic 
assembly where positive 
contact must be main- 
tained. 


To seal bolt threads where 
leakage past stud threads 
must be prevented. 


Blind fastening applica- 
tions where nut is 
“clinched” into sheet metal 
... becoming self-retaining 
as well as self-locking. 


To eliminate drilling and 
tapping and provide steel 
thread strength for soft 
metals, an ESNA spline nut 
is pressed into a bored hole 
in casting. 


Simplified self-aligning 
self-locking fastener for 
bolting two non-parallel 
surfaces. 
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On make and break adjust- 
ment studs where accurate 
contact gaps must be main- 
tained. Note “thin” height 
design for limited clear- 


For bolted connections re- 
quiring predetermined 


play. 


For rubber-insulated and 
cushion mountings where 
the nut must not work up 


or down. 


HOW THESE NUTS SOLVE SO MANY 
FASTENING PROBLEMS, ELIMINATING 
EXTRA PARTS AND OPERATIONS... 


The red locking collar of an ELASTIC STOP® nut grips bolt 
threads with a perfect fit that will not loosen under severe 
vibration or stress reversals, and seals against liquid seep- 
age. By bringing nut and bolt metal thread flanks into firm 
contact it eliminates wear producing axial play. The elastic 
locking action of the insert-type stop nut does not distort or 
gall bolt threads. It is reusable many times. 

Send for the following free information: Elastic Stop nut 
bulletin; Rollpin® bulletin. Or enclose a drawing of your 
product for specific self-locking fastener recommendations. 
Write to Dept. N30-975. 


ELASTIC STOP NUT CORPORATION OF AMERICA 


2330 VAUXHALL ROAD, UNION, NEW JERSEY 
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Continued from page 85 


and print of up to 400 test variables 
of temperature and pressure measure- 
ments; block diagram of digital re- 
cording and monitoring system; safety 
devices. 


Determination of True Engine Fric- 
tion, R. E. GISH, J. D. McCULLOUGH, 
J. B. RETZLOFF, H. T. MUELLER. 
Presented June, 1957 45 p. Compari- 
son of motoring and firing friction and 
fundamental data on potential im- 


Turbine Engine Airplane, C. A. WEISE. Provements in power and thermal ef- 


Presented Jan., 1957 (Southern Cali- 
fornia Section) 8 p. Limitations of 
specifications for turbine engine fuels 
are given, many of which relate to en- 
gine characteristics; limitations of in- 
terest to airframe designer; desirable 
specification for fuel that will give 
greatest overall profit for airlines; until 
such fuel is available, JP4 appears sat- 
isfactory compromise. 


Discussion—Grades of Commercial 
Aviation Fuels, A. E. SMITH. Pre- 
sented Jan., 1957 (Southern California 
Section) 6 p. With view to specifica- 
tions being prepared by ASTM for pro- 
posed kerosene type jet fuel “Turbine 
Fuel A” and proposed wide-cut gaso- 
line “Turbine Fuel B’’, commercial as- 
pects are discussed that will have im- 
portant bearing on price; how to 
achieve economical jet fuels for ariline 
consumption; kerosene “dual purpose” 
fuel; concentration on four or five 
grades of gasoline instead of present 11 
fuels currently specified. 


Problems That Can be Helped by 
Better Fuels and Lubes, C. R. WYNNE. 
Presented Jan., 1957 (Southern Cali- 
fornia Section) 4p. Problems faced by 
owners and managers of large fleets of 
motor vehicles; task of maintenance 
department; requirements of fuels and 
lubricants enumerated for securing 
simplified maintenance service; au- 
thor’s experience with fuels and lubri- 
cants, as Police Transportation Super- 
intendent, Los Angeles, operating over 
1350 vehicles, including passenger cars, 
motor cycles, buses and trucks. 


GROUND VEHICLES 


Operating Experience with Auto- 
matic Transmission, G. H. MAXWELL. 
Presented June, 1957 10 p. Figures 
reported by several companies sum- 
marize experience made with twin hy- 
dramatic, and 4- and 8-speed auto- 
matic truck transmissions; comments 
and statement of companies and oper- 
ators quoted and compared; need of 
cooperation between manufacturers, 
mechanics and drivers is pointed out. 


New Automatic Laboratory at De- 
troit Arsenal, J. H. HENKEL, R. E. 
THIBODEAU, G. A. TUTTLE. Pre- 
sented June, 1957 17 p. New test fa- 
cility at Dynamometer Laboratory pro- 
vides six engine cells, two transmission 
cells and vehicular test cell; equipment 
and capabilities; electronic type in- 
strumentation permits rapid scanning 
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ficiency that are obtainable by raising 
compression ratios; method employed 
by Ethyl Corp, Detroit, Mich, is ex- 
plained, specially built test engine and 
test conditions described; instrumen- 
tation and results. 


Engine Transient Performance or 
Why Inertia Wheel Testing, R. N. 
SHIELDS. Presented June, 1957 10 p. 
Inertia wheel which is basically spe- 
cially constructed flywheel, provides 
new tool for measuring transient en- 


Ve) Dependable ./. 


when dependability counts { 


FASCO 


HYDRAULIC 
STOPLIGHT 
SWITCHES 


Fast-Action Stop! Caution Oncomers! That’s 
the message the FASCO Stoplight Switch con- 


veys from one driver to others . . . without fail! 


Over 140 million used since the adoption of 


hydraulic brakes . 


. . PROOF that when you 


design for dependability, safety and service it 


PAYS to 


CONSULT FASCO. .. FIRST! 


AUTOMOTIVE 


FASCO 


DIVISION 


INDUSTRIES, INC. 


ROCHESTER 2,NEW YORK 


DETROIT OFFICE—12737 PURITAN—PHONE: UN 17476 
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TaN TC 
lt Has That 
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RED SEAL 


No matter what the exact require- 
ment of the job, there’s a Continental 
Red Seal model engineered and 
built to meet it down to the last 
detail. In the industrial line alone 
there are 47 basic engine models 
from 15 to 280 horsepower. (Con- 
struction and road building equip- 
ment illustrated.) You find Red Seals 
in farm machines of all descriptions, 
in transportation, and in many other 
specialized fields. More and more 
equipment builders are making sure 
that their products are powered by 
dependable Red Seals. 


* 
PARTS AND SERVICE EVERYWHERE 


[ontinenta/ Motors 
[orporation 


MUSKEGON ANDO oerreort 


aie : ‘ 
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gine performance, allowing engine to 
perform in laboratory in same man- 
ner as when powering vehicle; list of 
variables and components which can 
be tested on inertia wheel; method can 
be used to develop parts utilizing or 
dealing with heat, air or gasoline flow 
and being subject to time lag. 


What’s New in Air Filters, R. E. 
NORRIS. Presented Jan., 1957 
(Northwest Sec) 4 p. Dry air filter, 
developed by Purolator Products, Inc, 
consists of paper element of special 
fiber stock, impregnated with phenolic 
resin providing controlled porosity and 
structural stability; performance of 
Chrysler 300 engine using standard 
filter and using dry air filter compared. 


Heavy Duty Oil—Slow Run-in Ques- 
tion, A. M. BRENNEKE. Presented 
Jan., 1957 (Northern California Sec- 
tion) 16 p. Review of information and 
data presented in paper, May 1955, re- 
printed here as appendix; additional 
data given and mechanical factors of 
piston rings and other critical engine 
components as they affect question of 
run-in, discussed See Engineering 
Index 1955 p 794. 


Ins and Outs of Motor Truck Noise, 
W. A. BONVALLET. Presented Feb., 
1957 (Detroit Section) 6 p. Control of 
noise by providing large mufflers of 
proper design on new vehicles; com- 
parison of muffler volume/engine dis- 
placement ratios for 1953 and 1954 
GMC trucks; development of measur- 
ing method; it is suggested that older 
trucks be equipped with adequate re- 
placement mufflers to meet new ve- 
hicle standards. 


Application of Diesel Engines to Ma- 
rine Industry, F. S. DRISCOLL. Pre- 
sented Mar., 1957 (New England Sec- 
tion) 8 p. Overall approach taken by 
General Motors’ Detroit Diesel Engine 
Div ‘is outlined and examples of com- 
plications encountered discussed; ma- 
rine propulsion engines are manufac- 
tured in three basic series identified as 
51, 71 and 110 for three general cate- 
gories: work boat, pleasure craft, and 
crew boat; factors to be considered 
when installing engine and service re- 
quirements; development of 4- and 6- 
cyl series 71 equipped with turbocharg- 
ers. 


Improved Axle Life—Three-Way Re- 
sponsibility, L. RAYMOND. Presented 
Mar., 1957, Los Angeles, Calif., 19 p. 
Hypoid axles are most heavily loaded 
and critical components of car or 
truck; responsibilities of builder for 
proper design, manufacture, installa- 
tion and service; of lubricant supplier 


for continued improvement in gear 
lubricant quality and performance; 
and of user for operation and mainte- 
nance are covered; future trends. 


Mobile Instrumentation for Testing 
of Earthmoving Equipment, W. D. 
SPEIGHT, W. H. JONES. Presented 
Mar., 1957, Peoria, Ill., 11 p. Develop- 
ment and present status of instrumen- 
tation at Caterpillar Tractor Co.; most 
highly developed mobile instrumenta- 
tion equipment is “dynamic measure- 
ments” vehicle, built to embody all fea- 
tures found desirable in experience 
with previous units; transducers used 
with mobile instrument systems. 


Aluminum in Earthmoving Equip- 
ment, W. C. WELTMAN. Presented 
Mar., 1957, Peoria, Ill., 2 p. Through 
judicious use of aluminum alloys in 
proved application, 10 to 15% increase 
in payload capacity can be achieved at 
no increase in gross vehicle weight; 
example of aluminum applications in 
over-the-road and in off-highway serv- 
ice and weight savings achieved. 


MATERIALS 


Beam Strength of Modern Gear 
Tooth Design, B. W. KELLEY, R. 
PEDERSEN. Presented Mar., 1957. 
Peoria, Ill., 16 p, (discussion) 7 p. Crit- 
ical review of presently used formulas 
and methods for determining beam 
strength of gears; studies at Caterpil- 
lar Tractor Co. to obtain another stress 
correction formula for 25° pressure 
angle combining best features of Lewis 
and Heywood methods; description of 
photoelastic models used; comparison 
of various formulas and test results 
verify accuracy of approach. 


PRODUCTION 


New Machining Techniques Made 
Possible by Electro Machining, C. P. 
PORTERFIELD. Presented Mar., 1957, 
Buffalo, N. Y.,6 p. Electro machining 
is divided into four basic groups: 
sparkover initiated discharge machin- 
ing, contact initiated discharge machin- 
ing, electrolytically assisted grinding, 
and ultrasonic machining; sparkover 
initiated discharge machining, ex- 
plained in detail is used for work in 
any conducting material; process is of 
particular value when applied to high 
temperature alloys or sintered carbides. 


Application of Oxide Cutting Tools, 
E. KIBBITT. Presented Mar., 1957, 
Buffalo, N. Y., 6 p. Aluminum oxide 
presents new concept in cutting tools 
capable of machining nonferrous met- 
als and steels; general advantages; eco- 
nomical performance is best obtained 
in higher speed ranges; tool plan 
geometry and three values involved in 
application of relief angles; affinity 
factor; feed and depth of cut; chip 
control; economics. 


These digests are 
Index, which abstracts and 

nm SAE and 1200 other technical magazine 
sciety transaction government bulletins 
earch report and the like, throughout the 
world 
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The Greatest name in Ride Control 
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tele ten BAe). 1e1 aL MONROE AIR-O-STEER DIRECT ACTION POWER MONROE SWAY BARS 
: : fi Poi) elie Specified as standar 


E-Z RIDE SEATS—Stand MOLDED RUBBER PROD- 
ABSORBERS — Standard Power steering for ai STEERING ord nm more tractors ecision-built 
on more makes of ] 


| ucTSs 
t n 15 mokes than all other seats of for al 


G ore ce c 111 automotive and 
than any other brand nstalled in 7 teering units available of passenger cars this type’ combined industrial applications 


MONROE AUTO EQUIPMENT COMPANY 


Monroe, Michigan—World’s Largest Maker of Ride Control Products 
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Beech Target Drone Is 
All-Metal Construction 


HE Beech KDB-1 target drone—the 
performing piston-powered center of the tip pods. 


fastest 


a DY 


JAMES F. REAGAN 


Fie 


) Chie 


drone now in existence—will soon go 
into operational service with the Navy. 

Fig. 1 shows one of the first of these 
drones. 

The KDB-1 drone is all metal in 
construction, using standard aircraft 
structural practice. The aerodynamic 
load factors used were those of fighter 
aircraft and, since the drone will be 
landed by parachute, the fuselage and 
equipment are capable of withstanding 
approximately 40¢ impact loadings. 
The design life of the bird is 25 hr. 


Alloy Ne. 7 


HAR D 
valve seat inserts 


WAUSAU ALLOY NO. 7 is an al- 
loyed cast iron produced by the 
electric furnace method, with a 
hardness of Rockwell C 50-60. This 
unusual hardness resists mechani- 
cal pounding at high temperatures. 
The material is corrosion and ero- 
sion resistant and distortion and 
cracking are eliminated by a spe- 
cial process. Alloy No. 7 seats are 
ideally suited for a wide range of 
applications where moderately 
heavy duty performance and low 
cost are factors. Call or write 
WAUSAU MOTOR PARTS 
COMPANY 
Manufacturers 


2600 Eau Claire Street, Schofield, Wisconsin 


The wing span is about 12 ft to the 
The fuselage 


diameter is not quite 18 in., and the 
length is 162.5 in. The drone weighs 
approximately 600 lb. It is powered 
by a 120 hp McCulloch 2-stroke engine 
with a turbosupercharger. The whole 
power pack, including supercharger 
and all plumbing, weighs 150 Ib. 

The powerplant drives a constant- 
speed propeller developed at Beech. 
This propeller is unique because, being 
driven from a 2-stroke engine, there 
is no lubricating or electrical system 
available for automatic control. The 
control unit is completely self-con- 
tained in the propeller. 

The drone is recoverable by means of 
a parachute, which deploys aft out of 
the tail. The parachute is 40 ft in 
diameter. 

The drone is remotely controlled 
from either a ground or airborne sta- 
tion and has a control range of at 
least 50,000 yd. The bird has a 3-axis 
control system, but it moves only two 
sets of surfaces, the ailerons and ele- 
vators. A constant course is main- 
tained by the use of an autopilot. The 
autopilot consists of servo-actuators, 
which drive the surfaces, a vertical 
gyro for pitch reference only, a posi- 
tion and rate gyro, which is canted so 
as to sense deviations in roll and yaw, 
and a mixer box amplifier. 

The missile has been designed to 
float in water for a minimum of one 
hour. This was accomplished by fill- 
ing the wings and wing tip pods with 
plastic foam material of about 2 Ib per 
cu ft density. All equipment in the 
drone is completely watertight. 

There are corner radar reflectors in 
the wing tip pods and a rearward look- 
ing reflector in the tail cone. These 
amplify the radar appearance of the 
drone, which permits passive radar 
tracking techniques. In order to get 
visual indication of the drone location, 
a smoke generator is installed which 
feeds oil into the exhaust manifold. 

The two launch techniques employed 
are, from the ground on an AT-3 com- 
pressed air catapult, which fires the 
drone at a 159 acceleration, and air 
launching from an airplane. 

The target drone has a stall speed of 

Continued on page 107 


Fig. 1—Beech XKDB-1 target drone will soon 
go into operation service for Navy. 
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about 70 knots and a maximum speed 
of 286 knots. It has an operational 
altitude of 40,000 ft. 

Work is now being done to make the 
drone adaptable for reconnaissance ac- 
tivities. This vehicle has potential use 
for both photographic and television 
reconnaissance. 


It Isn't Easy to Make 
Piston Seize on Purpose 


LEO Jj. LECHTENBERG 


Driggs & otratton COrp 
esented before SAE Twin City Section) 





FTER our Model 6B engines had been 
in service for a while, we received 
some complaints regarding the cylinder 
boxes scoring on the engine in a very 
short period of time. In most of these 
complaints we found that the piston 
would seize in the cylinder in the first 
few minutes of operation. This was in 
spite of the fact that every engine had 
been tested in our plant before being 
shipped and we had never been able to 
seize one of these engines either on the 
test line or during our tests. The per- 
centage that gave us trouble was ex- 
tremely small, in the category of much 
less than 1/10 of 1% of our production. 
However, it was annoying and it was 
quite a challenge to try to determine 
the difficulty. 

To determine the durability of these 
engines, we ran over 80 different kinds 
of tests in an attempt to seize up a pis- 
ton into a cylinder bore. We were 
never successful in actually seizing one 
similar to the way we had received a 
few of these engines from the cus- 
tomers. 

Among the many things we tried 
were oversize pistons in the cylinder 
bore. We ran one engine with only 
0.0005 clearance in the bore. This en- 
gine was run at wide-open throttle and 
pulled 2.2 hp at 4000 rpm for one hour. 
After taking the piston out of the en- 
gine, we found it to be in a very satis- 
factory condition. 

Among other things we tried, we put 
aluminum lamination chips in the oil 
to simulate pieces of laminated alumi- 
num, which might have peeled or bro- 
ken off the crankcase or any other 
aluminum part. We nicked the skirts 
of pistons before and after chrome 
plating and ran the engines. None had 
any effect. If the nick was large 
enough we would cut a groove in the 
cylinder wall and that was all that 
would happen. 

We ran undersize pistons, made the 
bottom of the skirt of the piston very 
sharp, also the top edges sharp before 
plating to see if we could get the pis- 
tons to dig into the cylinder. These 
pistons were run with 0.0065 clearance 
between the skirt and the bore. We 

Continued on page 108 
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Oldest manufacturer of sealing rings 
in the industry WAUSAU was first 
to produce rings for automatic 
transmissions, power steering and 
many other automotive and indus- 
trial applications. 

Approved for use and installed 
in most of America’s great vehicles, 
today’s WAUSAU rings represent 
over 20 years of WAUSAU pioneer- 
ing . . . the most comprehensive 
sealing ring manufacturing experi- 
ence in the industry. Service and 
satisfaction are guaran 
with every order. Call or write 
WAUSAU MOTOR PARTS 
COMPANY «+ = Maonvfacturers 
2600 Eau Claire St., Schofield, Wise. 




































































make decisions, but 


the Tool Engineer can't be wrong 


Calling a play is one thing. Calling out the proper tooling material is quite 
another. The man designing tools for long run production cannot second- 
guess. His decisions are more studied, but his margin of error is less. 


In any league. . 


. small contract shop or vast engineering organization . . . 


Pioneer 921-T has scored phenomenal success as the number one universal 
tooling material. Its special aluminum-titanium alloy composition and method 
of casting guarantee absolute uniformity and freedom from porosity, distor- 
tion and casting defects. 

Being extremely stable, weighing 60-70% less than tool steel and possess- 
ing high tensile strength, Pioneer 921-T cast aluminum plate meets every 
precisfon tooling requirement, and at lower cost. Its versatile application and 
easy workability save money and man hours, being easily sawed, tapped, milled 
or welded. Each plate of 921-T is delivered flat, guaranteed within +.005” in 
thickness of %4” or over. 

Don’t guess; be sure! Insure the precision of the end product by specifying 
Pioneer 921-T for such tooling items as form blocks, stretch form dies and 
jig components. Write or call any Pioneer 921-T distributor for literature, 


engineering data and prices. 


ALBUQUERQUE, N.M.: Morris Steel & Supply Co. 
ATLANTA, GA.: Southern States Iron Roofing Co. 
BOSTON, MASS.: American Steel & Aluminum Corp. 

Joseph T. Ryerson & Son, Inc. 
BIRMINGHAM, ALA.: Southern States Iron Roofing Co 
CHICAGO, ILL.: Joseph T. Ryerson & Son, Inc. 
CLEVELAND, O.: Kasle Stee! Corporation 
DALLAS, TEX.: Vinson Stee! & Aluminum Co. 
DEARBORN, MICH.: Pioneer Aluminum Inc. 
DENVER, COLO.: ABC Metals Corporation 
DETROIT, MICH.: Kasle Stee! Corporation 

Meier Brass & Aluminum Co. 
GRAND RAPIDS, MICH.: Kasle Stee! Corporation 
HARTFORD, CONN.: American Stee! & Aluminum Corp 
HILLSIDE, N.J.: Edgcomb Stee! & Aluminum Corp. 
HOUSTON, TEX.: Vinson Steel & Aluminum Co. 
JERSEY CITY, N.J.: Joseph T. Ryerson & Son, Inc 
KANSAS CITY, MO.: Industrial Metals, Inc. 
LOS ANGELES, CALIF.: Braico Metals, Inc. 
LOUISVILLE, KY.: Southern States Iron Roofing Co. 
MEMPHIS, TENN.: Southern States Iron Roofing Co. 
MIAMI, FLA.: Southern States Iron Roofing Co. 
MILWAUKEE, WIS.: Joseph T. Ryerson & Son, Inc. 
NASHVILLE, TENN.: Southern States Iron Roofing Co. 


OAKLAND, CALIF.: Earle M. Jorgenson Co. 
RALEIGH, N.C.: Southern States Iron Roofing Co. 
RICHMOND, VA.: Southern States Iron Roofing Co. 
ST. LOUIS, MO.: Industrial Metals, Inc. 

SOUTH BEND, IND.: Kasle Steel Corporation 
UNION, N.J.: Mapes & Sprow!l Steel Co. 


WALLINGFORD, CONN.: Joseph T. Ryerson & Son, Inc. 


WICHITA, KAN.: Industrial Metals, Inc. 


SALES REPRESENTATIVES: 

Morris P. Kirk & Son, Inc. 

4050 Horton St., Emeryville 8, Calif. 

Also: Fresno, Colif.; Phoenix, Ariz.; Salt Lake City 
The Norwest Company 

330 Second Ave. West, Seattle 99, Wash 


EASTERN SALES OFFICE: 

Pioneer Aluminum Inc. 

Richard G. Evans, Mgr. 

23439 Michigan Ave., Dearborn, Mich. 


SOUTHWEST REGIONAL SALES MANAGER: 
Howoard L. Hutchinson, P.O. Box 702, Dallas, Tex. 


TOOLING PLATE 


ONEERALUMINUM inc. Be 


Subsidiary of MORRIS P. KIRK & SON, INC. 


PACIFIC COAST UNIT OF NATIONAL LEAD COMPANY 


5251 West Imperial Highway - ORegon 8-7621 + Los Angeles 45, California. 


ae id by 
VACUUM CHUCKS 
Pat UAL BY 


could still get no trouble. 

We also seriously misaligned the pis- 
tons with the connecting rods and still 
could get into no trouble. We took 
cylinders with burnt plating, peeled 
plating, and almost any other kind of 
plating defect. We were still unsuc- 
cessful in getting a piston to seize in 
the cylinder. We also ran a great vari- 
ety of cylinders not heated versus 
heat-treated and with various defects 
on the chamfer on the cylinder bore 
and on the bore itself. 

We took chrome-plating chips which 
we secured by machining the chrome- 
plated pistons and put them behind 
the compression and the oil rings, ran 
the engines, and still had no results. 
We took pistons which were not com- 
pletely covered with plating, ran them 
at 7500 rpm, wide-open throttle for 5 
min, with still no results. 

We took engines right off the assem - 
bly line, opened them up at wide-open 
throttle, 7500 rpm immediately and 
still could not score any cylinders. We 
were never successful in tying up a 
bore in the manner encountered in the 
field. We even ran the engines with- 
out oil. We tied up the connecting rod 
instead of the bore. At this particular 
time we still could not tie up a piston 
in a bore no matter how hard we tried. 

On some tests about a year later 
we were successful in getting a piston 
to tie up in the bore when we ran it 
without oil, whereas on our previous 
tests the connecting rod had always 
tied up first. There were, however, a 
number of things which pointed to the 
difficulties which had given us trouble 
Among these were defects in plating 
and in the sharpness of the edges of 
the piston skirts and in nicks from 
handling pistons. 

We improved our methods of han- 
dling pistons, increased the thickness 
of the chromium on the skirt, improved 
the quality of the chrome plating, and 
apparently cured most of our trouble. 


Rapid Weathering Tests 
For Paints Could Be Better 


paper [ 


M. M. GERSON 


Ford Moto 


TRENUOUS efforts to speed up the 

12-18 months Florida weathering 
tests for paints are only partially suc- 
cessful to date. Individual work by 
every automobile company, plus joint 
work through the Detroit Paint Pro- 
duction Club lead to these conclusions: 


(a) Paints of the same base formu- 
lation can be evaluated in reference 
to each other by standard accelerated 
weathering devices. 


(b) Paints of dissimilar composition 
cannot. No one has yet been able to 
set up standard exposure conditions 

Continued on page 110 
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use the instrument that often 


pays for itself i 


one application... 


CEC VIBRATION METER 


When control of vibration is critical, CEC’s 1-117 Vibration 
Meter is one of the best investments your company can make. 
Extremely versatile, accurate and rugged, the portable 1-117 
is recommended for any vibration analysis where 115 volt, 
50/60/400-cycle a-c is available. 

Case histories prove this quality instrument quickly paid for 
itself many times over in laboratories and jet-engine produc- 
tion and overhaul facilities ... more than doubled machine tool 
life by pinpointing vibration amplitudes of less than 0.0001”. 


Type 1-117 


PROVIDES DIRECT READINGS of average velocity and either 
linear or torsional peak-to-peak displacement on a large, easy- 
to-read meter. Output may also be connected to an oscilloscope 
or oscillograph for more detailed wave-form study. 

FEATURES 4 INPUT CHANNELS with individually adjustable 
sensitivity . . . interchangeable high-pass filters for low-fre- 
quency cut-off . . . highly stable amplifier. The 1-117 is also 
adaptable to rack mounting. The only external accessories 
needed are suitably matched, self-generating pickups. 


For complete specifications, please write for Bulletin CEC 1538B-X19, or contact your nearby CEC field office. 


Consolidated Electrodynamics 


(cec} 300 North Sierra Madre Villa, Pasadena, California 


OFFICES 
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Bellofram 


Pah 


or of the famous long-stroke, deep convolution diaphragm piston 
seals, Bellofram Corporation now offers to designers any known type of 


fabric reinforced molded diaphragms from 34” to 10” diameter. 


Bellofram will give unconditional job performance certification to each and 
every seal produced, provided materials and design used are in accordance 
with the recommendations of Bellofram’s own engineers. 


No matter how stringent and varied your requirements may be, you can 
satisfy them with competitively priced diaphragms: from a single reliable 


source, under one responsibility, meeting one standard of topmost quality. 
Complete technical data — experienced engineering help, too — is yours for 
the asking when designing or modifying your own seal applications. We will 
be glad to help determine the right diaphragm design and the right material 
to solve your particular seal problem. 


\ 7 


h 





ellofram 


CORPORA, T 


BLANCHARD ROAD, Tie cianel MASS. 
BUrlington 7-207! Mission 3-9000 


Milton W. McAvoy 

811 Cory Drive 

Inglewood, Calif. 
Oregon 8-8872 


BRANCH OFFICES: 
Melvin G. Novak 
9145 S. Troy St. 
Evergreen Park, Ill. 
Prescott 9-6565 


Joseph B. Wurm 
318 E. 19th St. 
New York 3, N. Y. 
Oregon 4-1722 
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that will eliminate the variables of 
Florida weathering. 


Indicative of the reliability of ac- 
celerated devices to evaluate paints of 
similar resin and pigment compositions 
is inclusion by American Motors of a 
Twin-Are weatherometer cycle in its 
paint specifications. 

Ford has found that the new high 
melamine content enamels show little 
or no correlation between Florida 
weathering and accelerated exposures 
in the cycles normally used. 

Ford also has established a cycle for 
masonry paints that was fairly suc- 
cessful. Cement blocks were coated 
with the paints to be studied and ex- 
posed successively to: (1) immersion 
in water; (2) freezing, at 0 F; (3) Ex- 
posure to an S-1 sun lamp in repeated 
cycles. 

Chrysler, in a new report, indicates 
that electron microscope studies of ac- 
celerated exposure panels of synthetic 
enamels with titanium oxide pigments 
show the same type of failure that was 
found on Florida panels. However, the 
rate of failure due to artificial weather- 
ing of organic pigment systems was 
much slower than Florida weathering. 

General Motors is concentrating on 
the effect of variation of the cycle of 
water to light in accelerated testing 
devices. Their work indicates that ex- 
posure to light at various relative 
humidities may account for some of 
the inconsistencies noted in Florida 
exposures. 

The status of accelerated weather- 
ing of paints remains that of a tool 
to be used with the greatest care. 

(Paper “The Status of Accelerated 
Weathering of Automotive Organic 
Coatings” on which this abridgment is 
based is available in full in multilith 
form from SAE Special Publications, 
485 Lexington Ave., New York 17, N. Y. 
Price: 35¢ to members; 60¢ to non- 
members.) 


High Temperatures Limit 
Logging Trucks’ Brakes 


Based on paper by 
HENRY N. ARD 


Potlatch Forests, Inc 


ACTORS which limit or reduce the 

maximum capabilities of the drum- 
type friction brakes used in logging 
truck application include: 


1. Lack of an adequate and practical 
means of heat dissipation. 

2. Fadeout at high brake drum tem- 
peratures. 

3. Excessively high lining and drum 
wear rate as their temperatures 
exceed 300 F during brake appli- 
cations of long durations. 

4. Damage to tires from high brake 
drum temperatures. 

5. Damaging effects of cooling water 
if not properly applied. 

Continued on page 112 
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Cleveland Nylok self-locking hexagon head cap screws 
hold tight, speed production, simplify design 


NOW STOCKED IN ALL STANDARD SIZES FROM % TO 1 INCH 


A Cleveland Nylok* hexagon head cap 
screw is self-locking — won’t work loose. 
The locking device is a tough, resilient pel- 
let of nylon that forces the mating threads 
together in a secure metal-to-metal union. 
All auxiliary locking devices are eliminated. 
Seated or unseated, the screw locks wher- 
ever wrenching stops. And because of 
“plastic memory,” the pellet tends to re- 
cover ‘ts original shape and the screw can 
be used repeatedly. 

These self-locking cap screws give uni- 
form torque and will not gall or damage 





WAREHOUSES: Chicago 
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threads or seating surfaces. They are not 
affected by aging or by temperatures from 
—70° to +250°F. Further, when screws 
are properly seated, the locking pellet func- 
tions as a liquid seal. 

You will save on production time when 
you use Cleveland Nylok self - locking 
screws. In addition, you can simplify de- 
sign and reduce size, weight and inventory. 
Contact your Cleveland distributor for 
these self-locking screws in all standard 
sizes from % to 1 in., in high carbon 
quenched and tempered steel (C-1038). 

*T.M. Reg. U.S. Pat. Off., The Nylok Corporation 


THE CLEVELAND CAP SCREW COMPANY 
4444-12 Lee Road, Cleveland 28, Ohio 


Philadelphia ° New York + Los Angeles 








Write today for your copy of the 
Cleveland Nylok folder giving com- 
plete technical data and specifications 
on self-locking hexagon head cap 
screws. We can also supply other 
standard and special screws with the 
Nylok self-locking feature. 
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APPLICATIONS 


Ce 


Such as LATCHES, DOOR CLOSERS, 
TOYS, NOVELTIES, COUPLINGS, CON- 
VEYORS, SEALS, HOLDING ASSEM- 
BLIES AND FIXTURES, and others. 


MECHANICAL (Dynamic) & PM FIELDS POM 


Such as MAGNETIC DRIVES, RELAYS, 
D-C MOTOR FIELDS, ROTORS, MAG- 
NETOS, SMALL GENERATORS, PHONO 
PICK-UPS, CIRCUIT BREAKERS . . . and 
similar equipment. 


WHERE CAN YOU USE 
CERAMIC MAGNETS? 


The remarkable permanence of Stackpole Ceramagnet Permanent 
Magnets is, of course, a main reason for their use. (Ceramic mag- 
nets have the highest coercive force of any commercially used mag- 
net materials!) There are, however, many other reasons of almost 
equal importance as outlined in the following table. 








CERAMAGNET ADVANTAGES 


Maximum permanency .. . Availability because of non-criti- 
cal materials . . . Can be magnetized before or after assem- 
bly .. . Keepers or pole pieces not needed . . . Full energy 
usable without auxiliary leakage gaps . . . Maximum economy 
in large sizes or odd shapes . . . Inert to most chemicals 
and gases . . . Provides greater pull from a distance. 


High coercive force . . . May have up to 8 poles on a face 
(avoids need for costly unusual shapes) . . . Stronger, more 
permanent driving torques . . . Lighter weight . . . Permit 
use of shorter, more favorable shapes . . . Magnetizing be- 
fore assembly eliminates complicated fixtures . . . No per- 
manent energy loss from air gap changes . . . Can be used 
in strong magnetic fields . . . Low cost in odd shapes. 


Ta LST RCL. YOND 


Such as MAGNETIC FOCUSSING OR 
DEFLECTION OF CATHODE BEAM TUBES 
. . HIGH FREQUENCY ALTERNATORS . . 
JON TRAPS . . SONAR DEVICES . . 
TRANSDUCERS . . LOUDSPEAKERS, etc. 


Maximum coercive force . Almost infinite electrical re- 
sistivity . . . Highly resistant to demagnetization by driving 
field . . . Negligible eddy current losses . . . Less heating 
. Unaffected by strong magnetic fields Easily designed 
for simplified holding fixtures . . . Often practical in more 
favorable shapes for equipment design improvement 


D 


Such as LIGHTNING ARRESTERS, ARC 
SNUFFERS, TEMPERATURE-SENSITIVE 
DEVICES, and other equipment. 


WRITE for Ceramagnet 
Bulletin RC-11A. 


Non-conductors . . . Do not cause unwanted current paths 
when placed close to circuit-interrupting equipment... . 
Simplify equipment design . . . Linear energy variation and 
retrace with temperature increase and decrease. 


STACKPOLE CARBON COMPANY, St. Marys, Pa. 





THE PERMANENT MAGNETS 
THAT ARE REALLY PERMANENT 
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6. Necessity of special tools and pro- 
cedures when doing minor main- 
tenance work in order to prevent 
brake unbalance. 

7. Damaging and unbalancing ef- 
fects of dirt and abrasives which 
can easily enter the brake drum. 


The single factor listed above which 
would produce the greatest results if 
eliminated is the first. Providing ade- 
quate and practical brake cooling auto- 
matically eliminates all of the other 
factors except 6 and 7. Heat dissipa- 
tion should be sufficient to maintain 
temperatures below 300 F. 

The dispersion, location, and physi- 
cal property of the many brakes on a 
logging truck create many problems 
which must be overcome in providing 
an adequate and practical means of 
cooling brake drums and linings. In 
view of this, it appears to be more 
practical to supplement the existing 
friction drum brakes with a single 
centrally-located retarding brake which 
should be designed to provide capacity 
to absorb the drag braking necessary 
to maintain safe speeds on curves and 
grades. 

This absorption-type brake might re- 
ceive the necessary cooling from the 
engine cooling system and should be 
light, easy to install and operate, and 
provide a means of easily regulating 
the absorption capacity to meet chang- 
ing requirements. 

(Paper, “Friction Brake Limitations 
in Logging Truck Service,” on which 
this abridgment is based is available in 
full in multilith form from SAE Special 
Publications, 485 Lexington Ave., New 
York 17, N. Y. Price: 35¢ to members; 
60¢ to nonmembers.) 


Automotive Diesel 
Will Stay on the Make 


pape 


BERNARD UCKO 


Ma K Tru KS, INC 


HE diesel’s superiority is assured for 
a long time to come, thanks to its 
unsurpassed fuel economy, outstanding 
reliability and longevity. But there will 
be even greater advances made, such 
as: 


1. An increase in bmep. 


2. More efficient engine configura- 
tions. 


3. Higher rotative speeds. 
4. Use of lighter metals. 


5. Improvements in fuel injection 
and combustion process. 


6. Adoption of hydrodynamic torque 
converter. 


Increasing the bmep will reduce 
weight and bulk. This will be accom- 
Continued on page 115 
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You Cet Proven Performance 


...with the TIMKEN-DETROIT 
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1. Load-proportioned 


odorata . SERIES 
TRAILER AXLES! 










2. Free -rotating brake 3. Famous ‘’P’ series 
shoe rollers power brokes 


Millions of miles of satisfactory service have proved 
the superiority of the TK-500 Series Trailer Axles. Ad- 
vanced design features and manufacturing techniques by 
Timken-Detroit®—the acknowledged leader in its field— 
make TK-500 Axles your best buy. 
Lightest for their capacity ever built, TK-500 Axles offer 
The only lightweight more payload capacity every trip—with no reduction in + Rustproofed chrome - 
heavy-duty trailer axles either strength or quality. Timken-Detroit “P” Series Brakes, a 
offered with designed especially for the TK-500 Series, are available in 


eae : a complete range of sizes .. . 6”, 7”, 842” and 10”. All are 
P” brakes in a 16!” in diameter. 


full range of sizes! For longer, more dependable service—plus bigger pay- 
load capacity — be sure you specify Timken-Detroit TK-500 
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plished through forced induction and 
particularly turbocharging. The ap- 
plication of turbocharging to engines 
of variable speed and in the speed 
range of engines for commercial ve- 
hicles is relatively new and improve- 
ments are to be expected in efficiency, 
size, and response to changes of speed 
and load. 

More efficient engine configurations 
will further reduce weight and bulk. 
Multibank arrangements lead almost 
automatically to more compact and 
lighter structures. This invites the use 
of lower stroke/bore ratios, permitting 
higher rotative speeds without increas- 
ing the mean piston speed. 

Engines can be built lighter by using 
more light metals. Combinations of 
ferrous weldments with light metals 
may result in lighter structures than 
can be obtained by either technique 
alone. 

While specific fuel consumption is 
now rather satisfactory, there is reason 
to believe that it will be made still 
better through further insight into fuel 
injection and the combustion process. 

The torque-speed characteristics of 
turbines are theoretically better suited 
to vehicle operation than those of re- 
ciprocating internal engines, but 
gained at the sacrifice of efficiency. 
The diesel, equipped with hydrody- 
namic torque converter in combination 
with a gear transmission, can achieve 
just as suitable if not better character- 
istics with simpler and less costly 
means. 

(Paper “The Future of the Diesel 
Engine in Commercial Vehicles,” on 
which this abridgment is based is 
available in full in multilith form 
from SAE Special Publications, 485 
Lexington Ave., New’ York 17, N. Y. 
Price 35¢ to members; 60¢ to non- 
members.) 


New Test Evaluates 
CO Concentration in Cars 


n paper by 


D. G. FOWLER 
Chrysler Corp 
bon Monoxide Special Group 





HE Vehicle Combustion Products 

Subcommittee of the AMA has 
drafted a measurement procedure for 
evaluating CO contamination in an 
automobile passenger compartment. 

The main purpose of this procedure 
for manufacturers appears. twofold. 
First, it should be of assistance to en- 
gineers and designers in evaluating the 
effect of various changes on possible 
exhaust gas contamination of the pas- 
senger compartment. Second, it should 
aid quality control engineers in their 
evaluation of production models. It is 
not suggested that this test procedure 
Continued on page 117 
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This ‘six throw” crankshaft, almost 12 ft. long, is repre- 
sentative of the large die-forgings Park supplies to 
manufacturers of gas and diesel engines. 


Park’s facilities include a complete die-sinking shop, 
modern specialized heat-treating equipment and ex- 
perienced metallurgical and engineering staffs. 

Our sales engineers will show you how Park die-forg- 
ings can increase strength and safety—cut down size 
and machine time on your requirements. 
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Carbon, Alloy, Heat-Resistant Alloy, and Stainless 
Steel Closed-Die Forgings from 4 Ibs. to 5000 Ibs. 






CRACKS THE “HEAT BARRIER” 


FOR THE CRUSADER! 
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HARRISON 


COOLS 
CHANCE VOUGHT’S 


SUPERSONIC FSU-1 


Sky-high and still streaking up . . . but heat’s always 
down to earth! Chance Vought’s F8U-1 Crusader depends 
on Harrison to handle the sizzling engine temperatures 
encountered in supersonic flight. These heat-exchangers 
are durable, dependable . . . they're compact, 
lightweight, and specifically designed to provide the most 
efficient cooling for America’s most advanced aircraft. 
Aircraft manufacturers can rely on Harrison, with over 
46 years’ experience in the research and design of heat- 
control products. If you have a cooling problem, 

look to Harrison for the answer. 


TEMPERATURES 


MADE 


BN \\ 
\y TO 
RADIATOR DIVISION, GENERAL MOTORS CORP., LOCKPORT, N.Y. 
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replace other tests such as water and 
smoke tests for body leaks, but it 
should prove a useful adjunct for those 
concerned with such matters. 


Procedure for Checking CO Concentra- 
tions In the Passenger Compartment 
of Motor Vehicles 


1. Instrumentation: 

It is suggested that, where available, 
National Bureau of Standards type 
colorimetric CO indicating tubes or 
equivalent be used and that readings 
be taken in the passenger compartment 
at approximately the driver’s head 
level. (Colorimetric indicating tubes 
are suggested because of their accu- 
racy, availability, and convenience in 
use. Other instruments such as the 
hopealite and infra-red may also be 
used.) 


2. Test Conditions: 


An adequate number of readings 
should be taken under the following 
conditions: 

a. With the car idling: 
Windows—all of the car windows 
should be closed except the front 
vent windows which should be open 
on both sides about 30 deg. Tests 
should also be made with the vent 
windows closed. 
Heater—readings should be taken 
with the blower off and the fresh 
air vent closed and also with the 
blower operating at high speed and 
the fresh air inlet to the heater 
open. 
Car location—the tests should be 
made outside in an area where there 
is a minimum amount of environ- 
mental CO. The car should be posi- 
tioned for the idle test so that it is 
exposed to any wind that is present, 
essentially directing exhaust to- 
wards the vehicle. 

(In running the idle checks peri- 
odic readings should be taken until 
the CO concentrations are stabilized. 
It has been observed that under this 
test condition and with a steady 
wind blowing toward the rear of the 
vehicle it becomes necessary to close 
the vent window which is on the 
side of the exhaust pipe. For ex- 
ample, in a vehicle having a right 
side tail-pipe, exhaust gases may 
follow almost a direct path into the 
vent window open on the right side 
thus resulting in an unduly con- 
taminated vehicle. This test will 
often demonstrate a dramatic re- 
moval of contamination when the 
heater blower is turned on after ex- 
haust gases are found to be present 
in the vehicle.) 

b. With the car travelling at 30 mph 
and 60 mph: 

Windows—same as for idle test. 

Heater—same as for idle test. 

Driving conditions—the car should 

be driven over a closed circuit so 

that there is an opportunity to ob- 
tain readings with the wind hitting 


SAE JOURNAL, SEPTEMBER, 1957 


the car from various directions. 


. Information to be Recorded: 


. Make of car 

. Model. 

. Engine type. 

. Location of tailpipe outlets. 
. Wind velocity. 

. CO present in the exhaust. 


In general this procedure is devised 
aS a Minimum test for assessing the 
contamination of the vehicle by its 
own exhaust gases. It is considered a 


practical procedure, having been in use 
for over a year by American car manu- 
facturers and already adopted as an 
official test procedure by some. 

(Paper, “Development of a Test Pro- 
cedure for Measurement of Carbon 
Monoxide in Automobile Passenger 
Compartments,” on which this abridg- 
ment is based is available in full in 
multilith form from SAE Special Pub- 
lications, 485 Lexington Ave., New York 
17, N. Y. Price: 35¢ to members; 60¢ 
to nonmembers.) 

Continued on page 118 
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Instruments Aid 
Car-Ride Evaluation 


R. R. PETERSON 


ASSENGER-CAR ride evaluation has 

expanded to include many periodic 
disturbances. Instrumentation is find- 
ing ever-increasing use in the evalua- 
tion of these factors. Extremely im- 
portant still, however, is the human 
evaluation of car ride. It is in this 
area where instruments can make their 
greatest advances—as supplements to 
human evaluation. 

Working out a good basic ride is a 
relatively cut-and-dried business. The 
ride man’s principal difficulties stem 
from expansion of his activities to in- 
clude just about any periodic disturb- 
ance that can be felt, heard, or seen. 
Harshness, road noise, engine noise, 
driveline roughness, sheet-metal shake, 
and axle whine are some of the prob- 
lems which require consideration. 

These new problems may be less seri- 
ous than their predecessors but they 
are invariably more complex and re- 
quire evaluation of progressively 
smaller differences. Therefore’ the 
trend to greater use of instrumenta- 
tion. 

Table 1 lists some of the laboratory 
performance tests used in ride evalua- 
tion. 

In road testing, human beings re- 
main the favorite ride instrument, and 
they have numerous shortcomings. No 
two specimens are alike. Their read- 
ings are purely relative, never absolute 
quantities; therefore, it is difficult for 
them to distinguish small differences. 
They are often required to utilize not- 
too-dependable sensory memories to 
make comparisons. They are strongly 
affected by environmental influences— 
state of digestion, emotional disturb- 
ances, and fatigue, for instance. Cali- 
bration is very difficult and worst of 


all, a human being has, on occasions, 
an unfortunate tendency to be a little 
less than strictly impartial. 

Many of these defects can be mini- 
mized. Adequate calibration can usu- 
ally be obtained through conscientious 
use of standard reference vehicles. 
Group tests or jury rides improve accu- 
racy to a marked degree, especially 
when the so-called blindfold technique 
is applicable. At any rate, the human 
instrument can lay claim to one out- 
standing virtue: he evaluates directly 
in terms of customer response. 

Other instruments require two dis- 
tinct operations, measurement and in- 
terpretation. The latter involves a 
human agent, often a qualified ride 
man. As long as ride evaluation re- 
mains a highly subjective affair (and 
that will be until exploration of its 
psychomechanical and psychoacousti- 
cal aspects has proceeded far beyond 
the present point) the ride man’s job 
is in no immediate jeopardy. 

The attention of instrument engi- 
neers is being directed to a territory 
where opportunities are almost un- 
limited—tthe use of instruments as sup- 
plements to, rather than replacements 
for, manpower. Instrumeiits are ide- 
ally qualified to compensate for such 
human deficiencies as the poor sensory 
memory. For instance, the use of tape 
recorders has greatly simplified and 
improved the performance of tasks like 
exhaust system tuning. The human 
ear, rather than instrument readings, 
is still relied upon to judge between 
various installations but the judging 
process takes place under almost per- 
fect listening conditions, with the 
memory requirement practically elimi- 
nated. Moreover, an audition can be 
repeated exactly, whenever desired. 
Similarly, the new compact closed-cir- 
cuit television unit permits seeing what 
goes on in those out-of-the-way places 
under the car or in the engine com- 
partment. 

It has often been stated that of all 
the tools available for ride evaluation 


Continued on page 121 


Table 1—Laboratory Performance Tests Used in Ride Evaluation 


Unit 
Tested 
springs, 
linkages 


Type of 
Test 

static and dynamic 
load-defliection 
springs, drop-weight 
linkages 
shock 
absorber 
frame, frame 
and body 
vehicle 


dynamometer 


static torsion 
and bend 


static load-deflec- 
tion in ride and roll 


bump rig 
shake rig 


vehicle 


Related Ride 


Information Provided Activity 


static and dynamic rate 
patterns, energy dissi- 
pation 
time—displacement 
(“decay”) curves 

work diagrams ride 
(force-displacement) tuning 
structural rigidity shake, 
harshness 
basic ride, 
handling, 
cornering 
shake, harsh- 


basic ride, 
harshness 


harshness 


static ride and roll rate 

patterns, energy dissi- 

pation 

frequency response 

patterns—selected 

components or locations 
fight 


ness, road noise, 
axle hop, wheel 


To the 
ENGINEER 
of high 
ability 


The most important engi- 
neering assignments are now 
being placed with companies 
which can point to superior 
accomplishments not only in 
research and development, but 
in production of the end items. 
Because of this, engineers inter- 
ested in aircraft and missile com- 
ponents and systems will find 
outstanding opportunities at the 
Garrett Corporation. Our prime 
areas of operation include the 
following : 


air-conditioning 
pressurization 
heat transfer and cryogenics 
pneumatic valves and controls 


system electronics, computers 
and flight instruments 


gas turbine engines and 
turbine motors 


The Garrett Corporation also has 
made important advances in prime 
engine development and in design 
of turbochargers and other industrial 
products. 


Our engineers work on the very 
frontiers of present day scientific 
knowledge. We need your creative 
talents and offer you the opportunity 
to progress by making full use of 
your scientific ability. Positions are 
now open for mechanical engineers 
... mathematicians... specialists in 
engineering mechanics .. . electrical 
engineers ... electronics engineers. 


For further information regarding 
opportunities in the Los Angeles, 
Phoenix and New York areas, 
write today, including a resume 

of your education and experience. 


Address Mr. G. D. Bradley 


9851 S. Sepulveda Blvd. 
Los Angeles 45, Calif. 


DIVISIONS: 
AiResearch Manufacturing 
Los Angeles 
AiResearch Manufacturing 
Phoenix 

AiResearch Industrial 

Rex — Aero Engineering 

Airsupply — Air Cruisers 

AiResearch Aviation 
Service 
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For control system applications... 


the AiResearch time dwell 


electro-hydraulic servo valve 


SPECIFICATIONS: 


ME cnccesstencneenctonssnts Os 
Electrical input_____10 milli-amperes 
Operating pressure__ 200 to 4000 psi 
Rated flow________0.12 to 5 gpm 
Fivid__—_£™\._ _ O$45-1 for) 
MIL-O-5606 
Oil Temperature —90°F to 400°F 


& 28 24 32 40 a8 se 


New design results in high spool control forces 
with positive switching action 


The AiResearch Time Dwell Servo __ characteristics: friction loads. 

Valve is a two stage switching type Spool velocity rather than posi- It has a wide temperature range 

electro-hydraulic valve. It converts tion is the control parameter. of efficient operation. 

low level electronic signals into Spool centering springs are not In combination with a matched 

hydraulic energy which actuates required. actuator, the Time Dwell Servo 

mechanisms to steer or control mis- Performance is maintained even Valve gives true 1/s* dynamic per- 

siles, aircraft, and ground control with contaminated oil. formance. This allows the servo 

and similar equipment. It is unaffected by accelerations systems engineer to achieve system 
Weighing only 114 pounds, this to 50G in any direction. response, resolution and stability 

AiResearch valve has the following It is insensitive to varying spool previously unattainable. 


© Outstanding opportunities for qualified engineers 


COorerorRraATioOn 


AiResearch Manufacturing Divisions 


Los Angeles 45, California « Phoenix, Arizona 


Designers and manufacturers of aircraft systems and components: rermceration SYSTEMS * PNEUMATIC VALVES AND CONTROLS + TEMPERATURE CONTROLS 
CABIN AIR COMPRESSORS + TURBINE MOTORS * GAS TURBINE ENGINES + CABIN PRESSURE CONTROLS + WEAT TRANSFER EQUIPMENT + ELECTRO-MECHANICAL EQUIPMENT + ELECTRONIC COMPUTERS AND CONTROLS 
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This is one of our field engineers, at work on a precision bearing 
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and development, a road trip is the 
most effective. After a few days of 
traveling, 6 or 8 people in 3 or 4 Cars 
will bring back all kinds of useful in- 
formation, with remarkable agreement 
between the various observers. But 
even more remarkable is the contribu- 
tion to such a trip, by way of time sav- 
ing, accuracy, and convenience, which 
a modest quota of instruments can 
make, especially if it includes 2-way 
radios and a dictograph as well as a 
few simple items like accelerometers 
and suspension bumper-contact indica- 
tors. To participate in a well equipped 
and well conducted ride expedition is 
truly a revelation. Experiences of this 
kind will convince even the most skep- 
tical old-time ride man that instru- 
mentation is here to stay. 

(Paper, “A Ride Engineer’s Experi- 
ence with Instrumentation,” on which 
this abridgment is based is available in 
full in multilith form from SAE Spe- 
cial Publications, 485 Lexington Ave., 
New York 17,N. Y. Price: 35¢ to mem- 
bers; 60¢ to nonmembers.) 


Salt Spray Test 
Modification Ready 


paper { 


W. L. PINNER 


JAI lie€ justrie 


NEW acetic acid modification of the 
salt spray test ‘ASTM B117-54T) 
and a “Corrodkote’’ test are being 
readied for widespread use in testing 
of plated coatings. Aimed to overcome 
valid objections to the long used—and 
often misused—salt spray test, these 
new procedures nearing agreement are 
resulting from a Research Project of 
the American Electroplaters Society. 


Acetic Acid Modification 


The proposed acetic acid modifica- 
tion of the salt spray test differs from 
the latter in two important respects: 


1. The solution sprayed onto parts 
contains acetic acid in addition to 
salt in water. ‘(This produces rather 
faithfully the types of corrosion 
which occur in service on copper-, 
nickel-, or chromium-plated parts.) 


2. Limitations far beyond those spe- 
cified by ASTM have been imposed 
on designation of equipment; actual 
method of conducting the test; 
restrictions on its conditions; statis- 
tical methods of sampling; and sta- 
tistical analysis of test results 
(Detailed data on these limitations 
appear in three AES Project Com- 
mittee reports by W. L. Pinner: in 
1953 AES Proceedings: in the Au- 
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gust, 1955 issue of Plating; and in 
1956 AES Proceedings.) 


Otherwise the proposed modified 
procedures are somewhat similar to 
those of the familiar salt spray test. 


The “Corrodkote” 


In the “Corrodkote” procedure, sur- 
faces are made wettable by rubbing 
with an abrasive compound mixed with 
specific chemicals to form a paste 
Then the paste-coated article is sub- 
jected to high humidity under con- 


Test 


trolled conditions. This results in an 
accelerated attack on the plated part 
The abrasive used is called kaolin- 
a pure clay which has no chemical 
effect on the plated coating. The 
“Corrodkote” formula is as follows 
Cupric Nitrate, g 0.035 
Ferric Chloride, g 0.165 
Ammonium Chloride, g 1.0 


Kaolin, g 30.0 
Water, ml 50.0 


Use of ‘“‘Corrodkote”’ results in a type 
Continued on page 122 


Johnson Hydraulic Tappets are 
dependable and are of the high- 
est quality, both in materials 


and in workmanship. 


Johnson also makes a variety 
of other styles of tappets, bar- 
rel type and mushroom, of 
various materials, to suit the re- 
quirements of your engines. 


Let us assist you in the development 


of the tappets for your new engines. 


‘'Tappets are our business’’ 


JOHNSON @ propbucts 


INC. 









and extent of corrosion’ on known e consumption at fixed output. Fig. 1 
thicknesses of copper-, nickel-, and Marine Supercharging illustrates this. , 
chromium-plate which exactly dupli- Workboat engines can obtain sub- 


cates the type and extent of corrosion Ups Output, Saves Fuel stantially the same fuel economy, how- 





which occurs in Detroit—especially in ever, without turbocharging, because 
the winter time. they are conservatively rated for long 
Either one or both of these tests may life. The new engine parts required 


be the measuring stick by which the F. S. DRISCOLL for turbocharged engines can be in- 





plating industry can make further z z corporated in a nonturbocharged en- 
Engine Division, GMC gine that is designed for maximum fuel 
input equal to that required for con- 
tinuous duty ratings only. 

Fig. 2 shows that both the turbo- 
charged and “tailored” engines are 
about equal in performance at these 
ratings. The reason: exhaust gas en- 
ergy is negligible; therefore difficult to 
recover. Moreover, turbocharged en- 
gines, as they exist today, present cer- 
tain installation problems, especially in 
the exhaust system area, which pre- 
clude their usage in workboat service. 

(Paper, “Application of Diesel En- 
gines to the Marine Industry,” on 
which this abridgment is based is 
available in full in multilith form from 
SAE Special Publications, 485 Lexing- 
ton Ave., New York 17, N. Y. Price: 


P e rf oO fg 35¢ to members; 60¢ to nonmembers.) 


over 38 years of 





progress from both quality and eco- 
nomic standpoints. 

(Paper “Recent Developments in Ac- 
celerated Testing of Plated Coatings,” HEN marine engines are _ turbo- 
on which this abridgment is based is charged to increase output, specific 
available in full in multilith form from fuel consumption is improved as well. 
SAE Special Publications, 485 Lexing- Fuel economy can be increased, in 
ton Ave., New York 17, N. Y. Price: 35¢ fact, about 12% when turbochargers 
to members; 60¢ to nonmembers.) are used principally to improve fuel 
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Fig. 1—Turbocharging for economy. 












from any point we are ready to produce 
for YOU... We have tools and dies for 
many types of fuel tanks with irregular 


SHAFT HORSEPOWER 












and unusual shapes and sizes. 


Write, wire or pone us for 


O. L. ANDERSON CO. 


INCORPORATED 






FUEL - GAL /HouR 










ENGINE SPEED -RPM 
1347-87 EAST FORT STREET + WOodward 2-3460 + DETROIT 7, MICHIGAN Fig. 2—Turbocharging effect on workboat en- 


Maavtacturers of gine. 
FUEL TANKS AND SHEET METAL ASSEMBLIES FOR THE AUTOMOTIVE INDUSTRY 
















Continued on page 124 


SAE JOURNAL, SEPTEMBER, 1957 









A symbolic conception. For security 
reasons, the appearance of this air- 
craft cannot be revealed. 







A master drill and setting gauge, show- 
ing use of Epon resins to duplicate 
compound curves and contours. 


In building the supersonic Arrow... 


Avro Aircraft, Limited saves time 
and money with 


EPON’ RESIN 


dies, tools, jigs, molds and fixtures 


Avro Aircraft, Limited—developing Canada’s supersonic Arrow 





—is achieving major savings with Epon resin tooling. Epon-faced die requires only hand 
Epon resins provide faster, lower cost preparation of stretch rubbing to achieve smooth finish. Radii 
dies, forming tools, drop hammer dies, jigs, duplicate master die are being touched up with sander. 


molds, checking and assembly fixtures. Avro reports that in making 
dies of Epon rather than metal, manpower requirements are two- 
thirds less, which is reflected in correspondingly great savings in 
the unit cost of tooling. 

The Epon resins have an ideal combination of properties for 
tooling applications. To list just a few: 


e Exceptional dimensional stability, high impact strength, excellent 
resistance to abrasion, minimum residual stress in cured parts. 

e Ease and speed of preparation. 

e Low shrinkage in filled formulations, assuring perfect master re- 
production; minimum warping and stresses. 

e Adaptability to repairs and design changes. 

e Minimum finishing requirements for smooth surfaces. 


Like Avro, other leading manufacturers report savings as high as 





80% with Epon resin tools and dies—for production as well as ex- Stretch die, with Epon resin facing of 
perimental and short-run work. Can you make comparable savings involved contours, ready for run on 
in your own operations? Find out by writing for technical literature 800-ton press. 


on Epon resins for tool and die applications. 


SHELL CHEMICAL CORPORATION 


CHEMICAL SALES DIVISION, 380 Madison Avenue, New York 17, New York 


Atlanta + Boston + Chicago + Cleveland - Detroit - Houston + Los Angeles +» Newark » New York + San Francisco + St. Lovis 
IN CANADA: Chemical Division, Shell Oil Company of Canada, Limited - Montreal + Toronto + Vancouver 
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Pistons Destroyed 
In Preignition Tests 


nm paper t 


KENNETH ROBINSON, 
ott Atwater Mfg. Co 


ecented heftor Aft “A ty Se 


ISTON burning is being studied by 
the Scott Atwater Mfg. Co. by in- 
ducing preignition in one cylinder of a 
2-cyl outboard engine. Preignition is 
forced by breaking the primary lead in 


the magneto, causing the cylinder 
under test to fire 45 deg ahead of time. 
The undisturbed cylinder keeps the en- 
gine running. 

Piston burning is critical in out- 
boards since they often operate con- 
tinuously at wide-open throttle and 
have a specific output of 1 hp per 
cu in. 

(Paper “Piston Burning—Hydrody- 
namic Testing of Gearcases on Out- 
board Motors” on which this abridg- 
ment is based is available in full in 
multilith form from SAE Special Pub- 
lications. Price: 35¢ to members: 60¢ 
to nonmembers.) 


New Automotive Lab 
Great Boon to Industry 


J. H. HENKEL 
ROBERT E. THIBODEAU 


and 
GEORGE A. TUTTLE 


Detroit 


HE new automotive laboratory at 





the Detroit Arsenal provides facilities 
which do not exist in industry. These 
facilities are available to any industrial 
firm working on Ordnance contracts. 

The facilities are capable of render- 
ing full support on research, develop- 
ment, and qualification tests involving 
internal-combustion engines, trans- 
missions, and _ full-scale’ vehicles. 
There are six engine cells and facilities 
which cannot be found elsewhere at 
this time, namely, two transmission 
cells, a vehicular test cell, and elec- 
tronic-type instrumentation permitting 
rapid scanning and print-out of up to 
400 test variables. 

Engines can be tested to determine 
their performance, to evaluate fuel sys- 
tems (carburetor or injection) or igni- 
tion systems to conduct vapor-lock 
studies, to perform fuel and lube re- 
search, and the like (Fig. 1). 

The transmission cells (Fig. 2) are 
ideally equipped to investigate trans- 
mission performance, efficiencies, and 
heat rejection over the entire speed 
range from stall to top speed. 

The vehicular test cell (Fig. 3) makes 


ecaga sSs Tin ese $ 


Complex ailoys, precisely compounded for 
specific purposes, are our business. 


Always, the customer's need is special — 


it possible to determine power output 
and efficiency of entire vehicles under 
simulated field conditions, to conduct 
and to 


cooling performance studies, 
test all types of components. Test time 


Continued on page 126 


castings to meet the severe requirements of 
heavy duty service applications demanding 
wear, heat and/or corrosion resistance to 
an extreme degree. 

Contrel of the chemistry and microstructure 
of ECI castings is attained through the 
every-hour, every-heat, every-day quality- 
control checking procedures. 

Small, light-weight castings are thus pro- 
duced to unusually close physical, metal- 
lurgical and dimensional limits. 

In the laboratory and on the production 
floor, ECI experience, skill and integrity 
serve the ever-present special need of the 
customer. 


Makers of important component castings for 
automotive, aircraft, hydraulic, and special 
machine too! indust?ies. 


ENGINEERING CASTINGS, INC. 
* Marshall, Michigan 


Licensed Producers of Ni-Hard, Ni-Resist, 
Ductile Iron, and Ductile Ni-Resist 


Fig. 1—One of the six engine test cells. Each 
cell is an independent unit, 25 x 40 x 24 ft in 
size, with control room adjacent. 
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SIMMONDS 


Fuel Injection Systems 
in Full Production 
for Gasoline Engines 


After several years of rigorous tests under 
extreme conditions of weather and environment, 
the Simmonds SU Fuel Injection System has 
been put into full production for U. S. Ordnance 
engines. 

The System is being adapted to engines in all 
horsepower ranges for use in passenger cars, 
trucks, buses, marine and farm equipment, earth 
and snow moving equipment. 

The Simmonds SU Fuel Injection System is a 
multiple point, low-pressure, timed speed-density 
injection system offering these definite advan- 
tages: it overcomes major icing problems; it 
improves cold starts; it eliminates the need of 
hot-spots and pre-heaters with a resulting in- 
crease in power output; it compensates for varia- 
tions in barometric pressure, altitude and intake 
air temperature. The System also provides im- 
proved fuel distribution resulting in better 
cylinder head cooling—its operation is unaffected 
by engine attitude. 

Detailed information on SU Fuel Injection 
Systems is now available. Write on your company 
letterhead for literature. 


Simmonds 


AEROCESSORIES, INC. 


General Offices: Tarrytown, New York 


Branch Offices: Detroit, Michigan *« Dayton, Ohio 
St. Lovis, Missouri « Dallas, Texas + Wichita, Kansas 
Glendale, California * Seattle, Washington 
Sole Canadian Licensee: Simmonds Aerocessories 
of Canada Limited + Montreal 
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YOU CAN DEPEND ON 


SPHERCO 


BEARINGS & ROD ENDS 


view of 
TRE Male 
Rod End 


Quality SPHERCO Bearings 


and Rod Ends are precision 
built for superior performance 


There are SPHERCO Bearings and Rod Ends for 
every application! There is a SPHERCO Engi- 
neer in your area tohelp you with your problems. 


TY s: 


TR-N TRE SERIES 

TR SERIES TRE SERIES 
YOU'LL WANT FULL INFORMATION ON SPHERCO 
~~? FEATURES . . . WRITE TODAY 
FOR THIS NEW CATALOG 


TITLE 
COMPANY 
ADDRESS 


cit 


STATE 


NGO 


A PRODUCT OF 
SEALMASTER BEARING DIVISION 
STEPHENS-ADAMSON MFG. CO 


8 RIDGEWAY AVE. + AURORA, ILL. 


will be reduced because much of the 
test work now conducted in the desert 
or other field installations can be per- 
formed in this cell. Better test in- 
formation will be gained because bet- 
ter control of test variables (speed, 
load, wind velocity, and direction) is 
available. However, the use of the 
vehicular test cell is not limited to this 
type of work. Human engineering 
problems can be worked out, crew 
compartment and ventilation studies 
can be conducted, and the performance 
of radar systems or other equipment 
under high-temperature conditions can 


Fig. 2—Test cell for 
transmissions, especially 
of the cross-drive type. 
Each of the two cells 
is 26x45x25 ft in 
size, with control rooms 
located on floor above 
to afford full visibility. 


Accelerated Tests 
Can't Predict Life 


4 


n article by 


R. S. DALRYMPLE 


Reynolds Metals Co 


AREFULLY chosen and properly de- 

signed accelerated tests can, and 
do, guide the engineer to choose the 
right alloy and coating technique for 
each design. These tests usually will 
tell him the combination of variables 
which will lead to longer service life. 
But only actual exposure will tell him 
how much longer. 


be investigated. 

The laboratory can be adapted 
easily to test turbines or other un- 
conventional engines, and when nu- 
clear powerplants become feasible for 
automotive application, certain design 
features of the installation will facili- 
tate testing them. 

(Paper, “The New Automotive Labo- 
ratory at Detroit Arsenal,” on which 
this abridgment is based is available 
in full in multilith form from SAE 
Special Publications, 485 Lexington 
Ave., New York 17, N. Y. Price: 35¢ to 
members; 60¢ to nonmembers.) 


Fig. 3—Vehicular test 
cell (80 ft in diameter 
and about 45 ft high) 
is designed primarily 
for testing of military 
combat vehicles under 
simulated field condi- 
tions. 


Accelerated corrosion tests, in other 
words, are useful characterization de- 
vices. They will not predict a mate- 
rial’s ultimate service life. 

The place of honor among difficult- 
to-analyze tests goes to the short- 
term environmental study. This type 
of experimentation often leads to er- 
roneous conclusions backed by seem- 
ingly ironclad logic. 

The operator of such a test program 
can tell his critics that he has not 
fallen into the pitfalls of the acceler- 
ated test, since he has not doctored the 
environment. But to illustrate what 
happens when the time variable is 
tampered with, let us examine the data 
obtained in a typical environmental 

Continued on page 129 
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The 400-Mustangs drive White’s 3000, 4000, and 9000 series tractors. In these 
vehicles they are giving outstanding operating economy ... due in part to White’s 
use of Nickel cast iron blocks. 


Newest White Mustang / 
Extra strength of Nickel cast 


iron gives her extra “go” 


This is a powerful, rugged engine... built for maximum “go” with 

minimum maintenance in day-in, day-out tractor trailer service. 
White Motor Company builds it. It’s one of their new 400-Mus- 

tangs (145, 160, 200, 215 HP). As in earlier Mustangs, blocks for the 

long-lasting 400s are made of a Nickel cast iron. 

Nickel cast iron meets 4 design needs 

White’s traditional reliance on Nickel cast iron blocks for the Mus- 

tangs is soundly based on four design needs. 

Extra strength Nickel cast iron gives the light, “pillar—type” Mustang 

block the extra strength needed for long, reliable heavy-duty service. 

Pressure tightness With Nickel cast iron the complex block can be 

reliably cast with the pressure tightness needed in these high compres- 

sion engines. 

Extra wear resistance Nickel cast iron provides the improved wear 

resistance for this powerful engine. 

Machinability Nickel cast iron gives White fast, easy machining. Its 

high strength is not obtained at a sacrifice in machinability and pro- 

duction costs are held down. 


INGO NICKEL 
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From the fleet operator's view point... 
The light weight Nickel cast iron 
blocks in the Mustang improve operat- 
ing economy, reduce maintenance and 
replacement costs, cut road side repairs. 
If you buy or build internal combus- 
tion engines, look into the advantages 
of Nickel iron castings... for blocks, 
heads, flywheels, crank cases, cam- 
shafts, manifolds and other parts. 
Write for Inco’s helpful “Guide to the 
Selection of Engineering Irons.” 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street New York 5, N. Y. 
li 
NCO 








Why should you pay 


for top quality in “Commercial Grade” 


Roller Bearings... 


Bt'’s wasteful to pay for quality 
you don’t need. It’s negligent to 
pay for quality you don't get. 


From the simplest steel-cage 
type to the finest segmented- 
retainer type, Rollway “commer- 


Tru-Rol Roller 


cial grade” 


Bearings incorporate as closely 
as possible design and construc- 


tion principles found normally 
in a Rollway maximum-type pre- 
cision bearing. 


Take the segmented-type Tru- 
Rol for example. Each deep- 
section separator segment is 
formed to fit the curvature of the 
roller. Each roller has a separator 
segment to keep it in accurate 





Cutaway view of Rollway Tru-Rol® segmented-retainer roller bearing 
. one of three distinct types of Tru-Rol bearings available. 


ENGINEERING OFFICES: SYRACUSE * BOSTON * 


Retainer Operation 


CHICAGO * DE 


eTR 


] Is the retainer roller-sup- 
ported, to reduce sliding friction? 


Retainer Construction 


] Is the retainer strong enough 
to withstand shock loads and sud- 


den reversals? 


(A Rollway segmented-type steel 
retainer, such as that illustrated, 
is the strongest, most durable 
available in commercial grade 


bearings.) 


AND NOT GET IT? 





alignment. And each roller is 
crowned to distribute load evenly 
along the full length of the roller. 


That’s a lot different from 
small-diameter, unground spacers 
staggered at unequal intervals, 
resulting in rollers rubbing in op- 
posed-motion, and non-uniform 
roller distribution that can set 
up out-of-balance vibration and 
“pulse”. 

Let a near-by Rollway Service 
Engineer consult with you on 
your bearing problems. No 
charge. No obligation. Just write 
us. Rollway Bearing Co., Inc., 
Syracuse, N. Y., manufacturers of 
a complete line of radial and 
thrust cylindrical roller bearings. 


ONTO t NO * MILWAUKEE ¢ SEATTLE * HOUSTON ®* PHILADELPHIA * LOS ANGELES * SAN FRANCISCO 


ORONTO * PITTSBURGH *« EVELA 


Glech He en BE SURE! 


| Are all rollers equally sepa- 
rated, or do some rub against each 
other in opposed-motion friction? 


Are rollers distributed evenly 
to prevent “pulse” and vibration? 


Roller Construction 
| Are the rollers crowned for 
optimum load distribution? 


For Top Quality in Every De- 
tail Buy Tru-Rol and Be Sure! 





NS ye 
AA hy 
truRo; 
ROLLER BEARINGS 
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corrosion test. 

Fig. 1 represents the corrosion rate 
of aluminum alloy 1100 in an indus- 
trial atmosphere during a period of 
20 years. Note the high initial cor- 
rosion rate and the manner in which 
the rate of penetration drops off with 
time. It is obvious that the true per- 
formance of alloy 1100 could not be 
predicted from the data obtained after 
the first few months or even the first 
years of exposure. 

According to the data after two 
years of exposure, the corrosion rate 
is 2 mils per year. Had corrosion con- 
tinued at this rate for 20 years, the 
sample would have been reduced in 
thickness by 0.040 in. The actual max- 
imum depth of attack for this alloy 
was only 4.5 mils in this period, only 
about one-tenth the loss predicted by 
the early measurements. This illus- 
tration should place a reasonable doubt 
as to the validity of short-term tests 
or at least of making long-term pre- 
dictions on short-term data. 

What purpose then have accelerated 
tests . . . why obtain short-term re- 
sults? 

In general, accelerated corrosion 
tests performed under carefully chosen 
conditions can develop significant dif- 
ferences in the basic behavior patterns 
between alloys of a given class. For 
example, one might study the behavior 
of different aluminum alloys in a salt 
spray test and determine fundamental 
differences in behavior as related to 
marine environment. 

Although significant differences in 
corrosion rate or in type of attack are 
obtained in the laboratory, these data 
cannot be expressed qualitatively as 
differences in performance in the field. 
There are accelerated tests designed to 
show the tendency of an alloy to stress 
corrosion or intergranular corrosion, 
or to compare the susceptibility of sev- 
eral alloys to such attack. But the 
test does not say that such attack will 
occur ... only a tendency exists. Ac- 
celerated tests are characterization 
studies and usually do not yield abso- 
lute data which, beyond coincidence, 
can be extrapolated into long-term re- 
sults. 

(Paper, “Accelerated Tests for An- 
odic Films,” on which this abridgment 
is based is available in full in mulitlith 
form from SAE Special Publications. 
Price: 35¢ to members; 60¢ to non- 
members. ) 


2 


MILS PER YEAR 


° 2 s 6 8 10 12 i 16 18 20 
YEARS 
Fig. 1—Corrosion rate of alloy 1100 sheet 


(0.064-in. thick) exposed in an industrial en- 
vironment for 20 years. 
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Now...shake-test to 
5000 cps with 1750 1 force! 


ERE is an electrodynamic 
vibration exciter with high- 

est operating frequency in its 
force range. The Model C10 VB 
exciter extends the range of 
vibration testing systems to 5000 
cps with no table diaphragming 
or disturbing resonances under 
5000 cps. Liquid cooled, it de- 
livers up to 1750 Ibs force output 
for continuous sinusoidal testing 
.. and extends the range of ran- 
dom motion testing to 5000 cps. 
This exciter can be used with 
the MB Model T666 amplifier 
and TEMC control cabinet to 
subject specimens such as relays, 
electronic and control compo- 
nents through a wide range of 
vibratory frequencies to as high 
as 58 “g”. Also, by the addition 
of the MB Model T88 complex 
motion console, it can be used 


for complex motion testing where 
specimens are subjected to the 
actual “noise” spectrum of the 
environment. 


DESIGN ADVANCES 


A UNIMODE rocker system 
(pat. pend.) restrains the 30 Ib. 
moving table on its suspension. 
It assures linear motion over the 
total stroke of 1” (D.A.) —con- 
tinuous duty. A packaged oil 
system and heat exchanger cool 
this equipment and permit its 
use in environmental chambers. 


Present MB exciter ratings range 
up to 25,000 pounds force. Re- 
member, too, that MB has a field 
service organization, including a 
Western office, ready to help you. 
Send for Bulletin 420-C. 


manufacturing company 


A DIVISION OF TEXTRON INC. 
1067 State Street, New Haven 11, Conn. 


HEADQUARTERS FOR PRODUCTS TO ISOLATE... 


a5 


EXCITE . . . AND MEASURE VIBRATION 
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Waldes Truarc Retaining Ring eliminates 7 parts, saves *8.88 
in sub-assembly of aerial reconnaissance camera 


Gordon Enterprises, No. Hollywood, California, saved 
the Navy almost 11/2 million dollars on 500 cameras. Gordon 
rebuilt new, efficient “CA” series out of Navy-owned obso- 
lete models. Critical parts are now held together by Waldes 
Truarc Retaining Rings. 


Truarc Rings are trouble-free, will not change position during 
operation. Accuracy is limited only by 
groove and ring dimension tolerances. 
And standardized Truarc Rings are 
quickly interchangeable in overhaul 
which now takes only 11 minutes, can 
be handled by unskilled technicians. 


ll 


Weight Saving: 7.25 oz. 


Assembly Time 
6% min. 


Fs 

bs 
= = 
5 s 
5 = 
8 = 
B } 
5 = 
& = 


t 


NOS, 4 


$8.88 


and shutter assemblies accurately to camera 
body. Alternate design required retaining 
washer, spring, collar and 4 locking screws. 


Truarc 5100-287 ring retains shutter speed 
adjustment mechanism on the Lens Adapter 
Plate Assembly which mounts and locks the lens 


rials through to the finished product. Every step in manufac- 


Whatever you make, there’s a Waldes Truarc Ring de- 
ture watched and checked in Waldes’ own modern plant. 


signed to save you material, machining and labor costs, 


and to improve the functioning of your product. Field Engineering Service: More than 30 engineer- 


ing-minded factory representatives and 700 field men 
are at your call. 


In Truarc, you get 


Complete Selection: 36 functionally different types. 


As many as 97 standard sizes within a ring type. 5 metal 
specifications and 14 different finishes. All types avail- 
able quickly from leading OEM distributors in 90 stock- 
ing points throughout the U.S. and Canada. 


Design and Engineering Service not only helps you 
select the proper type of ring for. your purpose, but also 
helps you use it most efficiently. Send us your blueprints 
today...let our Truarc engineers help you solve design, 


Controlled Quality from engineering and raw mate- assembly and production problems... without obligation. 


For precision internal grooving and undercutting ...Waides Truarc Grooving Tool! 


WALDES 


® Please send new, descriptive catalog showing all 
types of Truarc rings and representative case his- 
tory applications. (Please print) 
Name 
Title 
Company 


RETAINING RINGS 


WALDES KOHINOOR, INC. 
47-16 AUSTEL PLACE, L.1.C. 1, N.Y. 


WALDES TRUARC Retaining Rings, Grooving Tools, Pliers, Applicators and Dispensers are protected by one or more of the following U.S. Patents: 2,382,948; 2,411,426; 
2,411,761; 2,416,852; 2,420,921; 2,428,341; 2,439,785; 2,441,846; 2,455,165; 2,483,379; 2,483,380; 2,483,383; 2,487,802; 2,487,803; 2,491,306; 2,491,310; 2,509,081; 
2,544,631; 2,546,616; 2,547,263; 2,558,704; 2,574,034; 2,577,319; 2,595,787, and other U.S. Patents pending. Equal patent protection established in foreign countries. 


Waldes Kohinoor, Inc., 47-16 Austel Place, L.1.C. 1,N.Y. 


Business Address 
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New Members Qualified 


These applicants qualified for ad- 
sion to the Society between July 10, 
1957 and August 10, 1957. Grades of 
membership are: (M) Member: (A) 


PRODUCTION OF 


Associate; 


Alberta Group 
Ralph Pogson (A) 


British Columbia Section 
Ralph Faulkner (A). 


Buffalo Section 


Claude V. Hawk (M), James F. Muir 
(J). 


Canadian Section 


Herbert V. Coleman (A), Charles A. 
Hatchard (A), James N. Matthews (J), 
A. J. Renwick (M), Gordon F. Ritz 
(A), Allen Grant Warner (M). 


Central Illinois Section 


Robert L. Grover (J), Jack M. Tol- 
lefson (M). 


Chicago Section 


Stanley J. Adams (A), Arthur R. 
Bonvouloir (J), E. P. Epler (M), Sidney 
Allen Heenan (M), Joseph R. Kirk 
(M), Frank J. Kozumplik, Jr. (A), 
Richard L. Lewis (M), David C. Miller 
(M), Horace W. Neill (A), L. L. Duke 
Norman (A), John E. Onnen (M), 
Arthur J. Peters (M). 


Cincinnati Section 
John E. Gyarfas (M). 


Cleveland Section 


Cmdr. Philip P. Lucy, USN (M), Al- 
bert E. Taylor (M), Robert L. Williams 
(M). 


Dayton Section 


Howard R. Otto (J), John W. Spen- 
cer (M). 


Detroit Section 


Sidney Astourian (M), Henry J. 
Baecker (M), Earl M. Barden (M), 
Edward J. Bayus (M), Raymond Jo- 
seph Cedar (J), John K. Dobbyn (M), 
John L. Frost (M), Earle Harvey Ful- 
ford (M), Chester Gieldowski (M), 
William John Hallauer (J), John C. 
Hampson (M), Perry B. Hartupee (M), 
David L. Hill (M), Harvey G. Hum- 
phries (M), Leo Francis Kasaczun (J), 
John Molyneaux Lay (J), Cameron 
Lombard (A), Edward Mark (J), Wil- 
liam H. McGraw (A), Jack C. Mc- 
Lauchlan (J), Jack Mohr (M), Sarv 
D. S. Mongia (J), Ross E. Nielsen (J), 
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(J) Junior. 


J. Doyle Ryan (M), Peter Henry Sayer 
(J), George Seidman (M), Robert V. 
Sharkey (A), Richard L. Swart (M), 
Paul E. Taylor (M), Henry M. Wood- 
house (M). 


Hawaii Section 


James W. Sugimura (A). 


Indiana Section 


George W. Bruner (M), Richard A. 
Doversberger (M), Gerald L. Gremaux 
(M), Jack Lee Grose (J), Robert E. 
Hoffmeister (J), James W. Klein- 
schmidt (M), David E. Lucid (M), 
John Carlton Nordman (M), J. M. 
Selzer, Jr. (M), Ralph H. Warkentin 
(J). 


Kansas City Section 


Charles C. Cochran, Jr. (A), John G. 
Matalon (M). 


Metropolitan Section 


Robert L. Burke (M), Joseph S. 
Cascio (M), Francois Crouzet (M), 
Frederick E. Graves (M), Robert H. 
Johnson (M), Frank J. Kowalkowski 
(M), J. A. McCanney (A), Philip S. 
Rust (M), Herbert G. Schultz (M), 
James J. Studenic (J), William Wein- 
stein (A). 


Mid-Continent Section 
Vaughn E. Flinn (J). 


Mid-Michigan Section 


F. Robert J. Fowler (J), Edward A. 
Idzkowski (M), Michael J. Koenig (A), 
William C. Robertson (M), Oscar E. 
Sundstedt (M). 


Milwaukee Section 


Richard A. Burkard (M), Donald J 
Surfus (A). 


Mohawk-Hudson Section 


Clifford E. Bowdish, Jr. 
neth Earl Parr (M). 


(A), Ken- 


Montreal Section 


Paul Belair (M), Kenneth C. Rack- 
ham (A), Harold Alexander Ross (A), 
Ronald H. Whiteside (M), Kenneth 
William Wood (A). 


Continued on page 133 


NEW PRODUCT 
Fabrications 
FOR QUICK DELIVERY OF 


f) 


THIS CREATIVE SHOP. 


High speed facilities, unexcelled 
workmanship and consistent re- 
search keep this shop available 
to designer, engineer and pur- 
chasing agent working with ad- 
vanced concepts. Send drawings 
for quotations and literature. 


ROLAND TEINER 
“Cirighting Fe 


Dept. 125 — 134 Tremont Street 
Everett 49, Massachusetts Tel. EV 7-7800 


ENGINEERING REPRESENTATIVES IN MANY CITIES 
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temperature, 


New magnesium alloy holds properties for 100 hours up to 700°F. 


Dow Magnesium HM21XA-T8 alloy extends further the 
range of conditions under which light metals can be used 
in aircraft design. Second in the series of sheet alloys 
designed specifically for elevated temperature applications, 
it supplements the excellent characteristics of HK31A alloy. 
HM21XA-TS8 retains its properties at temperature during 
long periods of time. Even one hundred hours at 700°F. 
results in relatively little change in tensile yield, creep and 
elastic modulus. 


Magnesium lightness is combined with strength at elevated 
temperature in HM21XA-T8, offering new ways to save 
weight or gain increased rigidity in the design of missiles 
and aircraft. This alloy is supplied in the -T8 temper and 
can be formed in this temper without the need for further 
heat treatment after fabricating. Samples of HM21XA-T8 
along with detailed information are available. Contact your 
nearest Dow Sales Office or write to THE DOW CHEMICAL 
coMPANy, Midland, Michigan, Department MA 1400D-2. 


YOU CAN DEPEND ON 
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New Members Qualified 


continued 


Northern California Section 


Walter J. Frisch (M), William B. 
Richards, Jr. (M). 


Oregon Section 


Arthur F. Dickow (A), Harry W. 
Dressler (A), Edward L. Kropp, Jr. (A). 


Philadelphia Section 


George W. Koehn (M), Wallace D. 
Stein (M), George A. Wallace (M). 


St. Louis Section 


Albert A. Mueller, Jr. (M), Raymond 
F. Stelzer (J), M. George Zornada (J). 


Southern California Section 


Gerald G. Boruski (M), Malcolm Lee 
Fickel (A), Thomas R. Fisher (M), 
Joseph E. Havenner (A), Joseph J. 
Struck (J), T. A. Wilmshurst (A). 


Southern New England Section 


Robert F. Anasoulis (J), William E. 
Aksomitas (M), Richard Bell (M), 
Thaddeus A. Lasek (M), Peter F. Nizen 
(A), Edward F. Potocki (M). 


Spokane-Intermountain Section 
Elmer C. Lindahl (A). 


Syracuse Section 


H. Follett Hodgkins, Jr. 


Texas Section 


C. L. Harris (M), Jesse B. Holman, 
Jr. (A), Clifton E. Sadler (J). 


Twin City Section 


Bernard W. Carlson (A), Louis B. 
Evans (M), John William Gausman 
(M), Alexander Kaminski (M). 


Washington Section 


Lt. Col. George H. Baxter (M), Sam- 
uel F. Follett (M). 


Wichita Section 
Gary C. Himes (A). 


Outside Section Territory 


Eugene R. Dziadon (J), J. F. Finn, 
Jr. (A), C. O. Johnson (M), Henry W. 
Morriss (J), Joseph T. Ream, Jr. (M), 
Wilbur C. Rumph (J), Ludwig J. 
Schinnerer (M), Lawrence E. Schwietz 
(J), Robert P. Wolfe (M), Woodrow I. 
Workman (M). 


Foreign 


Svante Rune K. Breitz (J), Sweden; 
John R. Long, Jr. (A), Venezuela; 
Peter H. Molyneux (M), England; John 
Henry Sainsbury (M), England; Kemal 
Tek’er (M), Turkey. 

Continued on page 134 
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MISSILE 
ENGINEERS 


Many new positions are being created at Northrop Aircraft 
for missile engineers in a wide range of activity: control, 
guidance, servo, computers, recording, optical, reliability, 
electro-mechanical, telemetering and electronics. There's 
an interesting position for you, at your own experience 
level, with attractive remuneration and steady advance- 
ment, in one of the following groups: 

GUIDANCE AND CONTROLS, encompassing research 
and development of advance automatic guidance and 
flight control systems for both missiles and piloted air- 
craft. Specific areas of development include: radio and 
radar systems, flight control systems, inertial guidance 
systems, instrument servo systems, digital computer and 
magnetic tape recording systems, airborne analogue 
computer systems, optical and mechanical systems, and 
systems test and analyzer equipment. 

FLIGHT TEST ENGINEERING SECTION, which plans the 
missile test programs and establishes test data require- 
ments in support of the programs. The data requirements 
are predicated on the test information required by the 
engineering analytical and design groups to develop and 
demonstrate the final missile design, and are the basis 
from which instrumentation requirements are formulated. 

The analysis work performed consists of aerodynamic, 
missile systems, dynamics, flight control, propulsion and 
guidance evaluation. The Flight Test Engineering Section 
is also responsible for the field test program of the 
ground support equipment required for the missile. 

FLIGHT TEST INSTRUMENTATION SECTION, which in- 
cludes a Systems Engineering Group responsible for the 
system design concept; a Development Laboratory where 
electronic and electro-mechanical systems and compon- 
ents are developed; an Instrumentation Design Group for 
the detail design of test instrumentation components and 
systems; a Mechanic Laboratory where the instrumenta- 
tion hardware is fabricated; and a Calibration and Test 
Group where the various instrumentation items and 
systems are calibrated-and tested. 

For 17 years Northrop Aircraft has pioneered in missile 
research and development. As a member of this forefront 
organization in this growing field, new opportunities for 
full expression of your initiative and ability will always be 
yours at Northrop. 

If you qualify for any of these attractive positions, we 
invite you to contact the Manager of Engineering Indus- 
trial Relations, Northrop Aircraft, Inc., telephone ORegon 
8-9111, Extension 1893, or write to: 1015 East Broadway, 
Department 4600-A5 Hawthorne, California. 


NORTHROP 


NORTHROP AIRCRAFT, INC., HAWTHORNE, CALIFORNIA 


Prodwcers of Scorpion F-89 Interceptors and Snark SM-62 Intercontinental Missiles 





Baltimore Section Canadian Section 
Applications Received D. F. Ryder, Paul R. Shepler. Theodor William Haiplik. 
The applications for membership re- 
ceived between July 10, 1957, and _ &ritish Columbia Section Central Illinois Section 
August 10, 1957, are listed below. John C. Midgley, Frank M. Smith. Donald E. Merritt, Dean H. Skinner. 


Atlanta Section Buffalo Section Chicago Section 


Harry Nelson Edmondson. Charles John K. Hastings, Myron Allan Sei- Eugene T. Champlin, Robert E. 


Harold Rutledge, Jr den, Wallace E. Wilson. Coates, Owen J. Higgins, Ralph H. 
Horn, Elbert M. Ladd, Elden LeRoy 


Mathias Lippo, Hans Moser, Allen Hill 
Myers, Bernard J. O’Halloran, John 
Talamonti, Richard S. Wagerson. 


Cincinnati Section 
John I. Hamilton, Robert A Winblad. 


: a io 6 ue Cleveland Section 
gg F. H. Brysacz, Ralph H. Daugstrup, 
¢ . . Sheldon Glickhause. 


Colorado Group 


fe q : it Thor B. Groswold. 


* 


Dayton Section 


tL / “ Robert Stanton Burns. 


Detroit Section 


Robert C. Bazzell, Thomas Kenning 
Brichford, Herbert R. Carrier, Lloyd 
Keith Covelle, Jr., James W. Craig, 
James D. Fleming, Ronald Glen Frakes, 
Richard A. Graves, Ismail H. Hoyi, 
Ronald M. Kasperzak, John M. Lack- 
ner, Robert Hudson McRae, Frank 
George Mooney, Robert D. Negstad, 
Martin J. Paliokas, Rolland E. Percival, 
Alden W. Sears, Roy T. Stake, Lee E. 
Sutton II, W. L. Tomlinson, Donald 
A. Wahrman, Donald D. Walker, Henry 
Tatching Yu, Oreste John Zamparo 


Indiana Section 
CLUTCH Arthur Allen Boyers, Earl N. Daggy, 
Jr., Dwain A. Sylvester, W. W. Ulrich, 
Donald Lee Willoughby. 
@ Husky—Heavy Duty ® “Strap Drive” 


® Friction-Free ® Smooth Engagement Kansas City Section 
ee ° John R. Steele. 
@ Minimum Maintenance 


Engineered by BORG & BECK Metrepoliten Section 


a for that vital spot where power takes hold of the load A. Bringewald, Frank H. Brock, Ran- 

ll dall H. Carpenter, William Russell Col- 
r lins, Sr., Deane Fredric Flader, William 

J. Furlick, Erich A. Herold, Hyman 


Lewis Kazin, Robert Kurzweil, Roy 
B O ~ G & B E . K D | V | S | O N Samuels, Ralph William Timmerman, 
K. F. Wasmuth. 
; sa BORG-WARNER CORPORATION>+ CHICAGO 38, ILLINOIS 
aneteheibielel Continued on page 139 
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With BORG-WARNER, ‘‘Good Enough" Isn't 


Whether it’s a transmission or clutch, radiator or oil cooler, universal joint, timing chain or other 
vital component—in every Borg-Warner automotive product you see the fine quality that reflects the 
special pride we take in making it. 

That’s because we are not content with just “good enough.” The Borg-Warner way is to “design 
it better—make it better.” To meet this challenge, B-W scientists and engineers are continually re- 
searching ways to improve existing products and to develop new ones. Our quality controls maintain 
uniformly high production standards. And our constant testing assures dependable product 
performance. 

If you have a need for Borg-Warner’s special skills and experience, consult our engineers with- 
out obligation. 


DESIGN IT BETTER MAKE IT BETTER 
= 
BORG-WARNER. 


310 SOUTH MICHIGAN AVENUE - CHICAGO 4, ILLINOIS 





Portable 
Heat Sealing Machines Radio Transmitters 


Aircraft Control 
Mechanisms 


Radar Equipment 


Rubber Slicers Portable Planers Tachometers Bread Slicers 


MORSE’S TINIEST CHAIN GIVES POSITIVE DRIVES 
UP TO 10,000 RPM ...AND IN LIMITED SPACE! 


Trying to get more components into less space? Morse 3/16”-pitch Silent 
Chain helps you do it—often saves you money, too! 


Tiny, but with the strength of steel, these highly efficient drives transmit 
power as smoothly as a belt at speeds up to 10,000 rpm. Split-second 
precision of drive frequently permits replacement of costly gears. 


You can get Morse 3/16’-pitch Silent Chain in every standard style: 
shroud, center guide, or duplex; special chain materials are available for 
use in corrosive or extremely wearing conditions. For skilled engineering 
help on power transmission in limited space, call your local Morse 
distributor today. He’s listed in the Yellow Pages under ‘‘Power Trans- 
mission.”’ Or write: MORSE CHAIN COMPANY, DEPARTMENT 
12-97, ITHACA, NEW YORK;; Export Sales: Borg-Warner International, 


EXCLUSIVE! Chicago 3, Illinois. 


Patented coupling link makes assembly 


and removai of Morse 3/16’-pitch Silent IN POWER TRANSMISSION 
Chain easy, permits design of fixed center 


drives without assembly problems. Your THE TOUGH JOBS COME TO 

Morse distributor can supply you with 

exact lengths needed; or you can buy 

chain in bulk, cut it to size, assemble it *Trademark Gee 
yourself with easy-on coupling links. 
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COMPLETE POWER TRAIN ASSEMBLIES 






One source, single responsibility, integrated engineering, 
uniform quality and dependability, lower cost . . . these pe 


are important advantages you get when Warner sup- 
plies your small-vehicle power train requirements. Y 


The typical assembly illustrated includes clutch, 3- 
speed transmission, bevel gear right angle drive and 
brake, all in one compact assembly. And all engineered 
and fabricated by Warner to exacting quality and per- 


formance standards. F / é Z3 r 
Warner’s design experience, unique engineering skills Y os 


and specialized manufacturing facilities are your assur- 
ance of real help with your assembly problems. And 
you can make us prove it, without cost or obligation. 
Write — now — for full information. 





ip) Gy TLUEKS WENDRICKSON) 


od 
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of the advantages you get when you specify 
MECHANICS Roller Bearing UNIVERSAL 
JOINTS. Let MECHANICS engineers help you 


design this and other competitive sales features 


Because MECHANICS Roller Bearing UNIVER- 
SAL JOINTS drive through KEYS—instead of 
bolts—they stand up under punishment that shears 
off other types of fasteners. They are designed with 


less parts and connections for easy assembly and 
servicing — smooth running balance — maximum 
strength with less weight — and long, trouble- 
free, safe operation. Rugged stamina is just one 


into your product's transmission train. 


MECHANICS UNIVERSAL JOINT DIVISION 
Borg-Warner * 2022 Harrison Ave., Rockford, Ill. 


MECHANICS 
OLED ae 
UNIVERSAL JOINTS 


For Cars + Trucks + Tractors » Farm Implements * Road Machinery - 
Aircraft + Tanks + Busses and Industrial Equipment 
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Applications Received 


continued 


Mid-Continent Section 
Gerald Lynn Smith. 


Mid-Michigan Section 
Lawrence B. Socha. 


Milwaukee Section 


Charles F. Alexander, Jr., Jerry Fair- 
ley, Alfred W. Hubbell, Arthur John 
Klenner, Clifford Henry Lorenz, Rich- 
ard Herbert O’Brien, David L. West. 


Mohawk-Hudson Section 


Elmer J. Phillips, 
Zweig. 


John Edward 


Montreal Section 

George Alexander Adams, Angelo 
Bozzer, Leo Paul Caron, Barrie R. B. 
Hall, J. E. Lavigne, John Wylie Noonan, 
Frank Sicard, Richard Spoonamore, 
Thomas Anthony Threapleton, Gerard 
Vaillancourt. 


New England Section 


Myles Anderberg, Thomas M. Buck- 
eridge, Leon R. Wood. 


Northern California Section 


Ralph John Barsotti, 
Vance. 


Walter E. 


Northwest Section 


Earl A. Parker, Jr., 
Weaver. 


George H. 


Philadelphia Section 


Manette Brandt, Bruce O. Mc- 
Cracken, Harold Oslick. 


Pittsburgh Section 


James B. Austin, Allen William Kyl- 
lonen, Russell L. Mathias, D. L. Moses, 
William J. Scovron. 


St. Louis Section 
T. J. Busch, Wayne P. Killian. 


San Diego Section 


Robert Raymond Carpignano, Forest 
Charles Harris, Rodney B. Hutchinson, 
Jack Allen Perkins, Paul C. Sitton. 


Southern California Section 


Warren V. Boughton, George C. 
Chalmers, Theodore F. Fore, Nelson H. 
Shappell, Glenn E. Struble, George A. 
Whaley, Jr., Josef E. Wuerer, Tom 
Yearian. 


Southern New England Section 


Henry H. Adams, Jr., Carter T. Brag- 
don, George John Fabian, Howland 
Seymour Foote, Ronald B. West, Don- 
ald L. Witt. 
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Syracuse Section 
Donald L. Miller. 


Texas Section 


W. M. Bludworth, W. S. Dixon, Carl 
H. Fox, William Raymond Janowski. 


Texas Gulf Coast Section 
Irving Pollock. 


Twin City Section 


Arthur H. Abrahams, Delton G. 


CLUTCHES 
Provide 


Crosier, Robert W. Thornburg. 


Outside of Section Territory 


Albert L. Arbaugh, Richard L. Fisher, 
Jr., Leonard I. Gatzke, Walter H. Jog- 
wick, Ronald P. Lenert, William E. 
Partridge, William L. Snider. 


Foreign 

Roy Lenton Ashley, Australia; Farid 
Khan, Pakistan; Monty I. Prichard, 
England; V. Kuppu Rao, So. India; B. 
L. Maheshwari, India. 


Heavy Duty 
Spring Loaded 


Heavy Duty 
Over Center 


ROCKFORD Spring-Loaded CLUTCHES, equipped with MORLIFE 
clutch plates, provide 100% more torque grip than previous type 
clutches of equal size. This permits the use of smaller diamete 


clutches. 


Easier operation is accomplished by reducing the 


required engaging pressure. 50% better heat disposal avoids 
down-time caused by burned or warped plates. Numerous field 
records prove that MORLIFE clutches operate 400% longer 
without plate replacement or adjustment. Let these NEW type 
clutches help improve the operation of your heavy-duty machines. 


SEND FOR THIS HANDY BULLETIN 
w Gives dimensions, capacity tables and complete ey 
specifications. Suggests typical applications. : 
ROCKFORD Clutch Division BORG-WARNER 


316 Catherine St., Rockford, Ill., U.S.A. 


Export Sales Borg-Warner International — 


36 So. Wabash, Chicago 3, 11. 


CTL TUTTICTHTE, 





” 


Here N-A-X FINEGRAIN steel proves its versatility, forming readily under the deep-drawing 
operation that pressure cylinder manufacturing requires. For 20-lb. cylinders, .086" N-a-x 
FINEGRAIN blanks, 2114" in diameter, become 12" in diameter and 71%" in depth after the 


drawing operation. Steel Cooperage Division produces cylinders up to 425- pound capacity. 


Submerged arc welding operation joins Here cylinder pressure capacities are Finished product on the job. This cylin- 
the two cylinder sections together. N-A-X tested hydrostatically at 480 lbs. psi, der, meeting all specifications of I.C.C. 
FINEGRAIN again demonstrates its weld- after the fittings have been added. Final code, Section 4BA, contains liquefied 
ability under any process. burst pressure—1650 lbs. psi. petroleum for materials handling truck. 
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For whatever you make... 


MAX FINEGRAIN STEEL 
UILDS IN STRENGTH 
WITH LIGHT WEIGHT 


A significant example of the strength, formability 
and weldability of N-A-X FINEGRAIN steel is to be 
found in the manufacture of liquefied petroleum gas 
cylinders by Steel Cooperage Division of the Serrick 
Corporation, Detroit. 


These lightweight LP-Gas cylinders must be able to 
withstand high internal pressures. Therefore, the steel 
used in their manufacture must have a minimum 
yield strength of 50,000 pounds per square inch and 
a tensile strength of 70,000 pounds per square inch, 
in order to meet the requirements of Section 4BA of 
the I.C.C. specifications. 


On this job, as with so many others, N-A-X FINEGRAIN 
steel resulted in lighter weight, without sacrifice of 
strength and safety. 


Check these important advantages for your job: 
N-A-X FINEGRAIN steel, compared with carbon steel, 
is 50% stronger e has high fatigue life with great 
toughness e is stable against aging e has greater 
resistance to abrasion e is readily welded by 
any process e offers greater paint adhesion e 
polishes to a high luster at minimum cost. And the 
physical properties of N-A-X FINEGRAIN are inherent 
in the “as rolled’ condition. N-A-X FINEGRAIN’S 
resistance to normal atmospheric corrosion is twice 
that of carbon structural steel. NOTE: Where 
greater resistance to extreme atmospheric corrosion 
is an important factor, our N-A-X HIGH-TENSILE is 
recommended. 


For whatever you make, from pressure cylinders 
to tractors, with N-A-X HIGH-STRENGTH steels you 
can design longer life, and/or less weight, and 
economy, into your products. Let us show you how. 
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N-A-X Alley Division, Dept. F-5 


GREAT LAKES STEEL CORPORATION 


Detreit 29, Michigan ° Division of 


Mle esa foo CORPORATION 


N-A-X Alloy Div., Dept. F-5 
Great Lakes Steel Corp., Detroit 29, Michigan 


(] Please send me technical data on N-A-X FINEGRAIN steel. 


(] Please have your representative contact me. 


Name Title 
Company 


Street 
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in engineering, the 


BEST OPPORTUNITIES 
are In AVIATION 


in aviation, the 


BEST OPPORTUNITIES 
are al TEMCO 





ENVIRONMENTAL TEST ENGINEERS 

To plan, conduct, and report on environmental development 
and qualification tests of electromechanical and electronic 
components. Desire minimum of three years experience 
in addition to applicable degree. 


STRUCTURES TEST ENGINEERS 

To plan, conduct, and report on static tests including ele- 
vated temperatures of missile and aircraft structural com- 
ponents and assemblies. 

HYDRAULICS TEST ENGINEERS 

To plan, conduct, and report on development and qualifi- 


cation tests of hydraulic components and systems. Three 
years experience and degree or equivalent desired. 


AIRCRAFT CORPORATION, Dallas, Texas 


FLUTTER AND VIBRATION ENGINEERS 

Qualified to take responsible positions in Theoretical Flutter 
Analysis, Supersonic Oscillating Aerodynamic Theory, 
Vibration Theory, Strain Energy of Structures, Thermal 
Effects of Structures, Flutter Model Design and Testing. 


DIGITAL COMPUTATIONS ENGINEERS 

Experience in programming engineering problems, such 
as aerodynamics, thermodynamics, structures, and dy- 
namics for calculation on }BM 650 or 700 series machines. 
Background in numerical analysis techniques essential. 





MR. JOE RUSSELL, Engineering Personnel 
Dep't 170-E, Room 8, Temco Aircraft Corp., 
Box 6191, Dallas, Texas 


Please send me complete details of the Temco story of unusual 
opportunities for creative engineers. | am especially interested in 


NAME 
ADDRESS 
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What Are Your Special Universal 


Joint Requirements? 


Anything from a heavy duty close coupled 

double universal joint like the one pictured : 
above to a small power take-off joint (shown Cleveland Steel Products Corporation 
below) is right down “Cleveland’s”’ alley. Aut ti Divisi 
Limited joint length and diameter can prob- ee eee ; 
ably be met with standard “Cleveland” com- 16025 Brookpark Road + Cleveland 11, Ohio 


ponents—and at a substantial saving to you. Siiiaiteinn of 


Look to “Cleveland” for propeller shaft Universal Joints - Propeller Shafts 


and universal joint requirements. We’ve been and Power Take-Off Joints 
suppliers to the automotive and allied indus- 
tries since 1912. 
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AIRESEARCH 
TURBOCHARGERS 
ANSWER "YES!" 
TO... 


increased power? 


Your engine’s output can be raised up to 100%, 
depending on its design and application. Incorporating 
the most efficient turbine wheels in the industry, 
AiResearch turbochargers can give sea-level 
performance up to 12,000 feet. 


lower specific fuel consumption? 


The turbocharger improves engine combustion, 
resulting in important fuel saving per horsepower 
even with greatly increased engine power output. 


lower engine thermal loading? 


Efficient compressor wheel design holds heat-producing 
turbulence to a minimum, providing a smooth flow of 
compressed air to the engine. AiResearch turbochargers 
are also air-cooled, eliminating the need for 
complicated plumbing. 


less noise and smoke? 
Engine noise level is greatly decreased. Smoking is 
often completely eliminated. 


reliability and durability? 


Excellent reports on more than 13,000 AiResearch units 
at work in the field emphasize these qualities. AiResearch 
turbochargers require no attention between normal 
engine overhaul periods. 


Your inquiries are invited. 


BASIC SPECIFICATIONS FOR AIRESEARCH TURBOCHARGERS 
MODEL F-51 c-60 A-60 E-100 8-100 
Output — Ib/min. 

(Standard Conditions) 29-51 30-60 38-60 50-100 60-100 
Diometer — in. nom. 10.0 11.5 15.25 15.1 15.4 
Length — in. 10.5 12.9 16.75 14.7 17.1 
Weight — Ib. 40.0 125.0 112.0 135.0 


CORPORATION 


AiResearch Industrial Division 


9225 South Aviation Blvd., Los Angeles 45, California 


DESIGNERS AND MANUFACTURERS OF TURBOCHARGERS AND SPECIALIZED INDUSTRIAL PRODUCTS 
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The Convair B:58—“HUSTLER’” 





DANA > We are there — — —- — 


we are there...wherever men take to the air! 


ET liners . . . fighter interceptors ... tankers ... bombers... 
these are only a few of the aviation units relying upon power- 
transmission and frame assembly units made by Dana Corporation. 


The most modern types of aircraft use SPICER . . . the world’s 
first and most widely-accepted automotive universal joint. An 
original SPICER development in 1904, these universal joints 
are now “Standard of the Automotive Industry.” 


Stampings and forgings in wide variety are also furnished to the 
aircraft industry by Dana Corporation, with 10 modern plants 
offering exceptional engineering and manufacturing facilities. 


DANA CORPORATION -«¢ Toledo i, Ohio 


DANA PRODUCTS Serve Many Fields: 


AUTOMOTIVE: Transmissions, Universal Joints, Propeller Shafts, Axles, RAILROAD: Transmissions, Universal Joints, Propeller Shafts, 
Powr-Lok Differentials, Torque Converters, Gear Boxes, Power Take- Generator Drives, Rail Car Drives, Pressed Steel Parts 
Offs, Power Take-Off Joints, Clutches, Frames, Forgings, Stampings. Traction Motor Drives, Forgings, Stampings. 

INDUSTRIAL VEHICLES AND EQUIPMENT: Transmissions, Universal AGRICULTURE: Universal! Joints, Propeller Shafts, Axles, 
Joints, Propeller Shafts, Axles, Gear Boxes, Clutches, Forgings, Power Take-Offs, Power Take-Off Joints, Clutches, Forgings, 
Stampings Stampings 

AVIATION: Universal Joints, Propeller Shafts, Axles, Gears, Forgings, MARINE: Universal Joints, Propeller Shafts, Gear Boxes, 
Stampings Forgings, Stampings 


Many of these products manufactured in Canada by Hayes Steel Products Limited, Merritton, Ontario 





Vibration won't loosen FLEXLOC self-locking nuts 


replacement, frequent adjustments, even rough screw 
threads will not affect their locking life. 


Where products must be reliable... must stand up 
under vibration, temperature extremes and hard use 
... designers specify rugged, reliable, precision-built 
FLEXxLoc self-locking nuts. 


HERE’S WHY: 

FLeExLoc locknuts are strong: tensile strengths far 
exceed accepted standards. They are uniform: care- 
fully manufactured to assure accurate, lasting locking 
action. And they are reusable: repeated removal and 


We also manufacture precision titanium fasteners. Write for free booklet. 


Standard FLex oc self-locking locknuts are available in 
a wide range of standard sizes, types and materials to 
meet the most critical locknut requirements. Your locai 
industrial distributor stocks them. Write us for complete 
catalog and technical data. Flexloc Locknut Division, 
STANDARD PResseD STEEL Co., Jenkintown 55, Pa. 


STANDARD PRESSED STEEL CO. 


FLEXLOE tocknur pivision 
® 


SAE JOURNAL, SEPTEMBER, 1957 


JENKINTOWN PENNSYLVANIA 





campbel 
wvant and 
cannon 


FOUNDRY COMPANY 


, 


DIVISION OF TEXTRON INC. 


Muskegon, Michigan 


SIX FOUNDRIES LOCATED IN MUSKEGON, 


LANSING 


AND 


aa 60 FST ADF 2 


help ease 
your 


Let overall savings gained through the use of Campbell, Wyant 
and Cannon castings help you release the pressure of the 
profit squeeze! CWC's modern facilities and advanced en- 
gineering techniques produce grey iron, alloy iron and steel 
castings of uniform high quality—castings that machine easier, 
wear longer, add to product dependability, without premium 
cost! 


Spectrographic analysis, radiographing by million volt X-ray, 
pre-production planning and tests—all a part of your assembly 
team. Rely on CWC's creative metallurgical engineering ... 
quality control of metals . . . and mechanized production fa- 
cilities to help you hold production costs down, make your 
product even more saleable! 


Write for the ‘One Source” story today ... it's the informa- 
tive booklet that shows why CWC should be the one source 
for all your casting needs. 


SOUTH HAVEN, MICHIGAN READY TO SERVE YOU! 








HIGHER FLANGE 
IMPROVES ROLLER ALIGNMENT 


As shown by the gray area above, the 
higher flange provides a large two-zone 
contact area for the roller heads. This 
greatly reduces wear—practically elimi- 
nates “end play”. Larger oil groove 
provides positive lubrication. 


There’s more to the car of tomorrow than just futuristic styling! 
Automotive engineers are working to perfect completely new power 
plants—like turbine engines—to achieve yet-unheard-of perform- 
ance and economy! And they demand bearings that are as advanced 
as their thinking. This is no new challenge to Bower engineers. A 
glance at the design features listed at left will tell you a few of the 
many original Bower contributions to bearing performance which 
have reduced bearing maintenance and failure to a practical mini- 
mum. There are many more in the making. If your product is one 


which needs advanced bearings today plus realistic planning for 


the future, specify Bower. There’s a complete line of tapered, 


straight and journal roller bearings for every field of transportation 


and industry. 


BOWER ROLLER BEARING DIVISION 
FEDERAL-MOGUL-BOWER BEARINGS, INC. ¢ DETROIT 14, MICHIGAN 


ed 
me mo ROLLER 
Oe ® BEARINGS 


SAE JOURNAL, SEPTEMBER, 1957 





The “Outboard Motor” 
Applied to Hydraulics et 


Vickers. “Packaged” Hydraulic Power Units 


Are Compact, Convenient and Economical 


The outboard motor is popular because 
it is a complete, self contained power . 
package .. . quick and easy to apply. F Vickers Power Unit for TV tube- 
, making machine. Built at Waterbury, 
Vickers Custom-Built Power Units pro- F Conn., plant. 
vide a comparable packaged system for . 
the hydraulics of any particular machine 
or job. Built to the exact needs, it is 
compact, efficient, and very quick and 
easy to apply. 
All necessary pumps, valves, interme- 
diate piping, motors, controls, oil reser- 
voir, oil filters, air cleaners, oil level 
gauges, fittings, etc. are included, as well 
as electronic components if used. 
You are assured dependable perform- 
ance. Design is improved and simplified, 
time and cost of installation are reduced, 
appearance is better, servicing is easy. 
Each unit is pretested at the factory 
and is ready for immediate operation. 
Vickers undivided responsibility for the 
entire hydraulic control system is im- 
portant to both the machine builder and 
his customer. Write for Bulletin 52-45. 


VICKERS INCORPORATED 


DIVISION OF SPERRY RAND CORPORATION 
Machinery Hydraulics Division 


ADMINISTRATIVE and ENGINEERING CENTER 
Department 1440 e Detroit 32, Michigan 


Application Engineering Offices: ATLANTA « CHICAGO 
CINCINNATI « CLEVELAND «+ DETROIT « GRAND RAPIDS 
HOUSTON « LOS ANGELES AREA (El Segundo) « MINNEAPOLIS 
NEW YORK AREA (Summit, N.J.) « PHILADELPHIA AREA 
(Media) « PITTSBURGH AREA (Mi. Lebanon) « PORTLAND, ORE. 
ROCHESTER » ROCKFORD « SAN FRANCISCO AREA (Berkeley) 

SEATTLE « ST. LOUIS « TULSA « WORCESTER 

IN CANADA: Vickers-Sperry of Canada, Lid., 

Toronto and Montreal 


GENES AND BURDENS OF These five plants provide economical and convenient shipment trom coast to coast. 
OlL HYDRAULIC EQUIPMENT SINCE 1921 — 
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Head of a common pin, enlarged 100 times. The black speck within the white square is approximately 1000 microns. 


Micron on 


It takes twenty microns to be visible to the 
naked eye. There are twenty-five of them in each 


white blood cell in your veins. 


But a micron is too /arge for measurement in 


some of the filtration Purolator is doing today. 


It’s a fact. Some of our filters have to remove 
particles that are sub-micronic in size. That’s 
how far we’ve come in keeping pace with today’s 
demand for better performance and longer life 
in industrial equipment and consumer goods. 
As a result, precision fits, closer running clear- 
ances, smoother surface finishes and far more 
effective quality control are the rule . . . and this 


trend is continuing. That’s why it is important 
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a pinhead! 


that the potential savings be clearly understood 
by the people responsible for important deci- 
sions in this field. 


Application of our engineering skill to the 
widest diversity of filtration problems for more 
than three decades has provided us with a 
unique experience. Whatever filtration prob- 
lem industry runs into . . . chances are we've 


already solved it. 


Filtration For Every Known Fluid 


PURQOLATOR 


PRODUCTS, INC. 


Rahway, New Jersey and Toronto, Ontario, Canada 





AHRENS-FOX 


c. 6. oe ae: 4co. 


Model 145-GZB—270 hp range 
High-Output Fire Fighter — 

Six cylinders, 5¥%-in. bore x 6-in. stroke, 
817 cu. in. displ., with counterbalanced 
and vibration dampened 312-in. 
7-bearing crankshaft; dual downdraft 
carburetion; dual ignition; precision extra 
high capacity bearings; removable wet 
type cylinder sleeves, aluminum pistons, 
overhead valves with Stellite-faced 
exhaust valves and seats. Arranged 

for full electrical equipment and all 
modern accessories. Get Bulletin 1662. 


‘in Waukesha Motor Company, Waukesha, Wis., New York, Tulsa, Los Angeles 


WAUKESHA jie ENGINES 
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New Thompson power steering cylinder 


helps Ford solve design problem 


HEN Ford Truck Division needed 
a new type power steering cylinder 
for their 1957 tilt cab model truck, they 
turned to Thompson Products, Michigan 
Division, for the one best answer. 
Thompson engineers came up with a 
cylinder application that more than met 
the need. It was actually 9 ways better than 
any previous power steering cylinder. 
New in design, the self-lubricating cyl- 
inder has two pistons acting together on 
one output shaft. Result is a well balanced 


bearing load . . . even torque output in 
either direction at any pressure . . . and 
excellent torque output for cylinder size 
and weight. In addition, the unit lends it- 
self readily to the design trend of moving 
engine and cab forward to secure greater 
payload. 

Thompson engineers will be glad to 
help you solve your problems. Write, phone 
or wire Michigan Division, Thompson 
Products, Inc., 34201 Van Dyke, Warren, 
Michigan. 


you can count on AMOMMPSON 


’», Products 


Michigan Division: 
Warren and Portland 
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The beauty of Crucible stamless 


steel IS ItS Superior resistance to corrosion 


Keep abreast of new developments in stainless steel by order- 
ing Crucible sheet and strip. Crucible promptly supplies stand- 
ard grades and finishes in practically any width and thickness. 
And if design and fabrication problems arise, Crucible engi- 
neers and research teams will cooperate with you in every way. 


Why do today’s cars have as much as 55 lbs. of stainless 
steel per car? Because this metal is strong but lightweight, 
beautiful and durable, highly resistant to corrosion. It’s the 
ideal metal for wheel coverings, window frames, top and body 
trim, grilles, taillight housings, bumper guards and instrument 
panels. 

Tomorrow you'll be using even more pounds per car. For 
example, you may be able to use it for posts and pillars, chassis 
frames, floor and roof deck panels. And the beauty of designing 
with stainless is that your designs can easily be produced because 
of fabricators’ extensive experience with this versatile metal. 


Free Stainless Steel Selector contains complete data: nom- 
inal composition of all grades * physical properties * 
resistance to corrosion, scaling * data on machining, 
welding, hardening. Write: Crucible Steel Company of 
America, The Oliver Building, Mellon Square, Pitts- 
burgh 22, Pa. 


first name in special purpose steels 


Crucible 


Steel Company of America 


Canadian Distributor — Railway & Power Engineering Corp., Ltd. 
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ALLOY CASTING 


... for the special 
requirements of 
your industry 


AIRCRAFT 







QUALITY 









METALS PROCESSING DIVISION FOUNDRY 
handles wide range of sizes, ~ 
closely controls dimensions ~ 








Precision testing methods 
provide close control of 
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Curtiss-Wright’s Metals Process- 
ing Division today offers your in- 
dustry precision castings of criti- 
cal parts in a wide variety of sizes, 
and with closely controlled dimen- 
sions. For example, in the large 
casting shown, tolerance is +.030 
over 36” diameter. From its mod- 
ern, completely equipped foundry 
in Buffalo, the Division supplies 
heat, corrosion and abrasion re- 
sistant castings from a full range 
of special-property alloys, includ- 
ing ductile iron... by sand, centrif- 


ugal, ceramic or shell processes. 

Precision alloying techniques, 
modern melting controls with 
spectrometer testing, X-ray con- 
trol by experienced radiographers 
— all add up to castings with su- 
perior physical and mechanical 
properties . . . mean better and 
more dependable products for the 
critical needs of industry. Quali- 
fied design engineering assistance 
is a part of the comprehensive 
Metals Processing Division serv- 
ice. Write for details. 


77 GRIDER STREET 


METALS 


PROCESSING 


WERT 


TL i 





CORPORATION - 


BUFFALO, N.Y 


Metals Processing Division Branch Offices: New York * Houston * Los Angeles 
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VG) GATUC 4 Parac ril THE OIL-RESISTANT NITRILE RUBBER 


EXCELLENT COLOR RETENTION 


MAXIMUM OIL RESISTANCE 


superior ozone resistance @ greatly increased flex life 


@ even higher abrasion resistance 


The secret of obtaining these valuable new prop- 
erties in the vulcanizate lies in a method—recently 
developed by Naugatuck research—of com- 
pounding PARACRIL® with other inexpensive 
materials. The additives modify and fortify the 
PARACRIL, greatly expanding its range of appli- 
cation. For example, in the manufacture of hose in- 
tended to carry or be used around oil or petroleum 


iS Naugatuck Chemical 


wa Division of United States Rubber Company, Naugatuck, Connecticut 


distillates, PARACRIL can now be used to make 
long-lasting outer jackets and oil-resistant tubing. 

The compounding secret that makes PARACRIL 
the ideal all-around oil-resistant rubber is avail- 
able to PARACRIL users from Naugatuck‘s syn- 
thetic rubber and rubber chemicals technical 
representatives. Write or wire to have one of them 


1 


call on you. 


CANADA: Naugatuck Chemicals Division, Dominion Rubber Co., Ltd., Elmira, Ontario - Rubber Chemicals - Synthetic Rubber - Plastics - Agricultural Chemicals - Reclaimed Rubber - latices - CABLE: Rubexport, N.Y. 
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KEest for your product,too! 


p> ——— _| WeATHERHEAD 


EVERY COMPONENT 
TO MEET ANY 
HYDRAULIC REQUIREMENT 


3 eek 


Steel and stainless steel Ermeto fittings in sizes and 
types to meet any need. No flaring, threading, weld- 
ing or soldering. 


STRAIGHT-THREAD ERMETO 


Straight-thread Ermeto meets 
new S.A.E. Boss specifications. 
Closer coupling; higher PSI 
without backup rings. New 
“Weathercote” finish for 
greater corrosion resistance. 


CRIMPED S.A.E. 37° FLARE-TWIN (J.1.C.) 


sesso Siena) 
HOSE ASSEMBLIES 3-PIECE iain iad_b 
- 3 


te F 


—_ 
a-Piase TU = = 


37° flared fittings available with standard-thread or 
with new straight-thread in popular styles and sizes for 
S.A.E. O-ring design boss. Withstands higher pressures 
without backup rings. Easier assembly, closer coupling. 
Corrosion-resistant “‘weathercote” finish, 


MPA 


i) WEATHERHEAD 


FIRST IN HYDRAULIC CONNECTIONS 


THE WEATHERHEAD CO., FORT WAYNE DIVISION 


Dept. AD-9, 128 West Washington Bivd., Fort Wayne, Indiana 
In Canada: The Weatherhead Co., Ltd., St. Thomas, Ontario 
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TIME TESTED 
QUALITY... 


Piston Rings and 
Sealing Rings 


Quality is the heart of modern 
production. That’s why McQuay- 
Norris products are precision 
designed and manufactured to 
completely fulfill your specifica- 
tions. We aim to give you a better 
product at a competitive price! 


For quality that always measures 
up to your needs, contact 
McQuay-Norris. 


McQUAY-NORRIS 


MANUFACTURING COMPANY St.Louis + Toronto 
Largest Producer of Small Rings in the Automotive industry 
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MB engine mounts work 
even In dozer service e 


HE Allis-Chalmers Model HD-6 crawler trac- 

tor has the distinction of being one of the 
first tractor dozers having successful isolation of 
engine. Many an operator of the dozer can thank 
use of a main frame and Isomode® Type 5 Mounts 
for the improvement. 


Why is this application so hard on a mount? 
Obviously, the mount must be capable of surviv- 
ing severe shock. It has pitching tortuous motions 
to endure. It is subjected to distortion, to bursts 
of power and high engine torque. 


The MB Type 5 Mount performs to a principle 
developed by MB specialists over 10 years ago. 


MB manufacturing compan 


Engine of the Allis-Chalmers HD-6 
Diesel Crawler-Tractor, shown with 
dozer mounted, has MB Type 5 Vi- 
bration Isolators front and rear. 


It has an equal spring rate in all directions, thus 
equally isolating the six possible modes of vi- 
bratory motion. With its core in balanced com- 
pression and shear, it offers high load capacity 
and endurance in compact size; and is safely self- 
snubbing to control damaging overloads. 


MB concentrates on mounts which start where 
ordinary units have to give up. While standard 
units are available, MB mounts are actually in 
the special performance class. Perhaps we can 
work out a modification of one to solve your 
troublesome vibration problem. Send for Bulle- 
tin 616A. © registered trademark. 


1067 State Street 
New Haven 11, Conn. 








A Division of Textron Inc. 


HEADQUARTERS FOR PRODUCTS TO ISOLATE VIBRATION...TO EXCITE I1T...TO MEASURE IT. 
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In the far corners of the globe... 


The performance and the brand are 
the same around the world 


Other outstanding 
Shell Industrial Lubricants 


Shell Tellus Oil—for closed hydraulic 
systems 

Shell Alvania Grease—multi-purpose 
industrial lubricant 

Shell Turbo Oils—for utility, industrial 
& marine turbines 

Shell Dromus Oil—cutting oils for 
high-production metalworking 


Shell Talona R Oil 40—anti-wear 
crankcase oil for diesel locomotives 


Shell Rimula Oil is a heavy-duty oil 
designed to solve the toughest lubri- 
cating problems in diesel engines. 
Rimula” Oil reduces cylinder and 
bearing wear caused by acidic com- 
bustion products that are increased 
by low jacket temperatures. It re- 
mains stable under the widest temper- 
ature extremes encountered in mod- 
ern operation. It keeps engine parts 
clean and operating efficiently over 


longer periods...effecting worth-while 
savings in labor and parts. 

Rimula Oil, regarded in the U.S.A. 
by manufacturers and operators as an 
indispensable accessory to heavy-duty 
vehicular operation, is available to 
your customers abroad under the 
same brand. For full information, 
write: Shell Oil Company, 50 West 
50th St., New York 20, N. Y., or 100 
Bush St., San Francisco 6, Calif. 


SHELL RIMULA OIL 
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Reflected in this modern motor car wheel, hub-and-drum, and brake 
KELSEY-HAYES COMPANY assembly are the precision and excellence of quality which have earned 


Gen'! Offices: Detroit 32, Mich. - ‘ 
Ratemetive, Sulétinn seit Readeaiend for Kelsey-Hayes a respected name among suppliers to the 


ae _ ees y sete automotive industry since 1908. Products representative of the 
o lants etroit anc cxson, e e e eGe.° a . 
Mich.; Los Angeles; McKees- specialized skills and facilities of Kelsey-Hayes in the manufacture 


port, Pa.; Springfield, Ohio 3 - 
(Speco Division); Utica, N. Y of fine automotive parts and components include: wheels, brakes, 


(Utica Drop Forge & Tool Divi- 7 . ; 
sion); Davenport, lowa (Farm hubs and drums, power brakes, transmission bands and other chassis parts. 
Implement and Wheel Divi- 
sion); Windsor, Ont., Canada. 
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How to detect and 
measure flange bending 
in gasketed joints 


‘A surprisingly large percentage of gasket leaks is 
caused by almost undetectable bending or bowing that 
occurs between flange bolts, according to tests conducted 
at the Armstrong Research and Development Center. 

Obviously, bending is most likely to be found where 
flanges are light, where bolts are widely spaced, or where 
bolting pressure is high. But it can also occur in heavy 
flanges, where bolts are not properly spaced. 

Flange bending can cause leaks because it reduces the 
flange pressure on a gasket in the area midway between 
bolt holes and thus reduces gasket compression, Also, it 
may cause extrusion of the gasket near the bolts because 
of the concentrated pressure in these areas. 

There are three qualitative ways and one quantitative 
way that an engineer can determine if flange bending is 
taking place 


’ 
1) Pinpoint the leakage. If ieaks originate at center 


points between bolts, there’s good reason to believe 
that flange bending is the source of trouble. 


bo 


Look for localized extrusion. Extrusion near bolts— 
and not at midway points—indicates that flange 
bending is present. 

3) Check for varying gasket adhesion. Flange pressure 
is one of the factors causing gasket adhesion. Con- 
sequently, where pressure is greatest, greatest ad- 
hesion should occur. If upon opening a leaky joint 
the gasket is found to be sticking more around bolts 
than at center, flange bending probably is occurring. 


TO QUANTITATIVELY MEASURE FLANGE PRESSURE or 


gasket compression at any particular point, a simple yet 
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This 16-page booklet discusses the choice | 















accurate “solder plug” test devised by Armstrong researcl 
engineers can be used. 

Drill several holes about 1/32 inch in diameter through 
thickness of gasket to be tested. Insert in these holes 
cylinders or plugs of soft solder. (Fig. 1) The plugs should 
be thick enough so that when the flanges compress the 
gasket, the plugs will also be compressed. Put gasket with 
solder plugs into flange and tighten bolts to desired torque. 































Open the flange and measure thickness of solder plugs 
Each plug obviously will measure exactly the same as the 
compressed thickness of the gasket at the point where it 
was located. 

The extent of flange bending can be shown graphically 
by charting the solder plug thicknesses. (Fig. 2) If too 
much bending occurs, gasket will be overcompressed 
around bolts and undercompressed between bolts. 



















The percentage of compression can be easily calculated 
by using the formula in Figure 2. With this information, 
it is possible to determine whether the gasket material is 
within its recommended range at specific locations on the 
flange. The load-compression curves for the gasket mate- 
rial in question may be used to estimate unit loads. But 
these are relative unit loads and not absolute values. In 
addition, picking unit loads from load compression curves 
is applicable only to the compressible gasket materials 
such as cork composition. 

















SEND FOR 1957 EDITION OF ‘‘ARMSTRONG GASKET MATERIALS’ 










of proper gasket materials and describes 
Armstrong cork, cork-and-rubber, synthetic 
rubber, and fiber sheet materials. Included 
are government and SAE-ASTM specifica- 
tions. Look for this booklet in Sweet's prod- 
uct design file. Or for a personal copy, 
write Armstrong Cork Company, Industrial 
Division, 7209 Durham St., Lancaster, Pa. 


(Armstrong 
GASKET MATERIALS 


used wherever performance counts 
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For every engine, 
there’s a 


VEEDER-ROOT 
REV-COUNTER 


to prove your 
product’s 
claims 











Rev-Counter for 
genera! built-in use. 
Self-contained case 
is designed for 

outside application. 














That’s right . . . you can build into your en- 
gine a real “‘performance-prover”’ that keeps 
a faithful and complete record of engine use 

. a record that’s beyond dispute. These 
Veeder-Root Rev-Counters show you and 
your customers, at any time, exactly how 
your equipment is performing up to its 
guarantee . . . whether they’re getting out 
of it all the service you built into it. These 
direct counter-readings also show at a glance 
when routine maintenance is coming due... 
whether servicing is needed . . . and supplies 
other valuable facts-in-figures. 


This 2-way protection is vital not only as ® 
a built-in feature of engines, but also of 
generators, compressors, heaters, refrigera- 
tors, high-speed cameras, and what have 






Rev-Counter especialy designed 
for installation in user's housing. 

















you? r 
Veeder-Root Rev-Counters are available Everyone Can Count on 
with tachometer take-off . . . and may be 


geared to your own engine requirements. 

Count on Veeder-Root for any assistance VEEDER-ROOT 
ou need in designing these Rev-Counters 

into your product. Write: 


VEEDER-ROOT ING., Hartford 2, Conn. "The Name that Counts” 


STOCKS OF STANDARD COUNTERS AVAILABLE AT 
Greenville, S.C. * Chicago 6, Ill. * New York 19, N.Y. © Los Angeles * San Francisco * Montreal 2, Canada « Offices and Agents in Other Principal Cities 





Rev-Counter especially 
designed for built-in installations. 
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Creating new and better brake 
blocks is a never-ending responsi- 
bility of J-M engineers. Working 
with the very latest in scientific de- 
velopment equipment, these men are 
blazing new trails in improved fric- 
tion material performance. 

Over the years, Johns-Manville 
has offered a wide choice of thor- 
oughly proved, high-quality, high- 
performance brake linings, brake 
blocks and clutch facings. This su- 
periority stems from engineering and 











; 8. 
i 


Experimental block being readied for torture test on 


Johns-Manville’s Inertia Dynamometer 


the world’s 


largest unit designed for friction material testing. 


Man in charge of putting more 
mileage into J-M Brake Blocks 


production techniques that assure 
uniformly highest quality. These 
techniques also provide volume pro- 
duction, rapid delivery and lowest 
unit cost. 

Chances are a J-M material in- 
corporating all the properties you 
need for your friction applications is 
already available. If not, let us help 
you find the solution. The Johns- 


JOHNS -MANVILLE 


uu 


PRO U Ts 
° . . 
* ao * 
7 . . 
* * . 
7 ° * 
* > . 
Molded and . Molded and . Molded Brake * 
Woven Brake ° Woven ° Blocks ° 
Linings . Clutch Facings ° 


Manville engineering staff,a superbly 
equipped development laboratory, 
and skill gained through 99 years 
of manufacturing experience, are at 
your service. 

Your Johns-Manville Representa- 
tive will gladly tell you more about 
this service, or write to Johns-Man- 
ville, Box 14, New York 16, N. Y. In 
Canada, Port Credit, Ontario. 


Johns-Manville 


7 
a 
. 
7 
* 
. 
Molded Segments * Woven 
for Automatic . Transmission 
Transmissions ° Band Linings 
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Can STROMBERG—champion economy 
carburetor—help sell cars? 


The question is directed to manufacturers whose cars 
are not yet equipped with Stromberg Carburetors. Car 
makers using Stromberg now are also using its outstand- 
ing economy record in the Mobilgas Economy Run to 
convince thousands of economy-minded customers. 

A large segment of your market—people in every 
income bracket—is always motivated by economy of 
operation as well as style, power and other good features. 
Proof that the motor car industry is well aware of this 
fact is its participation in the Mobilgas Economy Run 
every year, knowing how much a victory helps new-car 
sales. 

Stromberg-equipped cars have won the coveted Sweep- 
stakes Award in this national economy tournament two 
straight years! 


- =| 
Stromberg* Carburetor te 
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Bendix* Electric Fuel Pump 3 3 seatix* Fote-Tore Starter Drive s y 


*REG. U.S. PAT. OFF. 


If economy is a touchy subject instead of a good, solid 
selling feature with your line of cars, it will pay you to 
make comparative efficiency tests with Stromberg 
Carburetors against the field. 

Remember, for more than forty years more advances 
in carburetion have been initiated by Stromberg than 
any other manufacturer. Stromberg application engi- 
neers are at your service. 


ECLIPSE MACHINE DIVISION OF BENDIX AVIATION CORPORATION 


Original Equipment Sales: Elmira, N.Y. © Service Sales: South Bend, Ind. 
Export Sales and Service: Bendix International Division, 205 E. 42nd Street, N.Y. 17, N.Y. 
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The world’s largest and longest truck, developed 


by the U.S. Army Ordnance mie to transport 
tanks, is 90 feet long. There are drivers at 
both ends of this experimental truck. 


..as EVANS HEATERS 


are right for trucks ! 


You can’t transport army tanks on an ordinary vehicle nor can 
you heat a truck properly with a heater built for passenger cars. 
Both jobs require specially designed equipment. 

There's nothing quite as right for heating trucks as Evans 
Heaters, because they're built for trucks. 

The materials that go into Evans Truck Heaters are as depend- 
able as the materials used in the truck itself. Each Evans Heater 
is custom designed for the job it has to do. In that way, you know 
you have a heater that’s right for the job! 

For engineering service or a catalog of Evans Heaters, write 


Evans Products Company, Department Z-9, Plymouth, Michigan. 


Regional Representative Cleveland, Frank A. Chase 
Chicago, R. A. Lennox Co., Inc. * Detroit, Chas. F. Murray Sales Co. 
Allentown, Pa., P. R. Weidner 


EVANS HEATERS ARE RIGHT FOR TRUCKS 
BECAUSE THEY'RE BUILT FOR TRUCKS 


EVANS PRODUCTS COMPANY ALSO PRODUCES: 
railroad loading equipment; bicycles and velocipedes; Evaneer fir plywood; 
fir lumber; Evanite battery separators and Evanite hardboarc. 
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is Your Engine “Horsepower-Limited’”’ 
by Tappet Face Stress? 


THE OLD THE NEW 


Increase 








Area of Cam Contact 
and 


Fe Reduce Unit Stress | 


with 


PATENT 2749890 


CONTACT as AREA 





CONTACT 4 AREA 


Flat-Face Self-Aligning Tappets and 
Hydraulic Valve Lifters 


The high cam lifts and heavy valve spring loads involved in 
developing higher horsepowers place increased stress on cams and 
tappets. Spherical face tappets make only limited-area contact with 
the cam, which frequently results in damaging wear or pitting. 
Flat-face tappets lower the unit stress, but their use has been limited 
by misalignment and deflection, which cause edge-riding. The 
Eaton self-aligning flat-face tappet permits full contact between 


cam and tappet to be maintained under all operating conditions. 


Improve your engine by taking advantage of this new Eaton engi- 
neering development which has broken through the stress barrier. 


Call our engineers for a consultation. 


—— SAGINAW DIVISION—————_ 
EAT eee we MANUFACTURING COMPANY 
9771 FRENCH ROAD «+ DETROIT 13, MICHIGAN 
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NEW! nusged turbine Design 
Means Less Maintenance with Thompson Turbochargers 


Turbine parts on new Thompson Turbochargers are crack- and corrosion-free, 
thanks to use of a heat-resistant alloy and close attention to design! Built 
to withstand turbine inlet temperatures of over 1500 degrees, the Thompson 
turbine is designed to deliver a minimum of 10,000 hours of trouble-free 
service. Studs have been eliminated from this high temperature section for 
easier installation and longer life. 

You'll find other advanced features in the bearing and compressor sections 
of new Thompson Turbochargers. Careful location of simple, one-piece bear- 
ing has resulted in high critical speeds at smaller shaft diameters. Straight 
rotor vanes simplify compressor design, maintain highest efficiencies at lower 
rotor speeds. 

Let our engineers show you how you can economically increase the horse- 
power of your diesel engines up to 100%. New Thompson Turbochargers are 
available in sizes to efficiently blow diesels from 50 to 300 horsepower. 


JET DIVISION 


Write on your ¢ 
letterhead Soe Bo Tet She 
357, conrelalen, Senne 
information on mpson 
Turbochargers. 


Thompson Products, /nec. 


Cleveland 17, Ohio 
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Three alloy linings 

meet 95% of engine 
bearing needs 

Experience shows a steel back lined with 


tin- or lead-base babbitt or copper-alloy 
meets performance requirements. 


Precision Thrust 
Washers in Bronze or 
Bronze on Steel 

Cold rolled for heavy duty. Steel faced 
with copper-alloy on one or both faces. 
Nibs, lugs, coined oil grooves. Flat, 


spherical or special shapes. From 
1” to 6” O.D. 


FEDERAL-MOGUL-BOWER BEARINGS, INC., 
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Ss, 2 
‘NCE 48? 


FEDERAL-MOGUL DIVISION 


SHOEMAKER, DETROIT 13, MICHIGAN 


11035 


Bimetal and Piain 

Bushings offer substantial 
economies 

Rolled split plain bronze, steel or aluminum; 
or steel lined with bronze, babbitt or 
copper-alloy. Many design variations possible, 
plus volume production economies. 


Economical Spacer 
Tubes tor Hundreds 
of Applications 


Money-saving substitute for iron pipe, 
tubing or machined parts. Delivered 
ready for assembly, to exact 
dimensions—-or can be brazed to 
other components. 
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Double Diamond Gears have been 





extensively used in farm machinery. There 





can only be one reason: their ability to withstand THAN : 





the rigors to which farm machinery ts exposed. If 






you are looking for Double Diamond quality why not discuss 






your application with one of our gear engineers? Write. 


AUTOMOTIVE GEAR DIVISION 
MANUFACTURING COMPANY 
RICHMOND, INDIANA 


ex> 


GEARS FOR AUTOMOTIVE, FARM EQUIPMENT AND GENERAL INDUSTRIAL APPLICATIONS ae 
GEAR-MAKERS TO LEADING MANUFACTURERS 








HOW R/M SETS THE PACE IN FRICTION MATERIAL DEVELOPMENT 


For heavy duty friction jobs: SINTERED METALS 


Do you have a friction material applica- 
tion where high temperatures and close 
tolerances are factors? Or where friction 
components must be held to a minimum 
thickness? If so, Raybestos-Manhattan 
sintered metal friction parts may be an 
exact answer to your problem. 

Under severe conditions like these, 
organic-content materials wear at an 
accelerated rate. R/M sintered metals 
will perform without appreciable increase 
in rate of wear because of their high 
thermal conductivity and absence of a 
destructible bond. 

The work done and the heat generated 
by friction materials are a function of 


the pressure involved. A reasonable 
working range for asbestos in dry opera- 
tion is 25-100 psi. With sintered metals 
you can go as high as 400 psi. 
Remember, however, that R/M 
sintered metal friction parts are designed 
for special application requirements. 
They are intended to supplement asbestos 
woven and molded lines—not replace 
them. That’s why R/M, leader in both 
the asbestos and metal fields, is in a 
unique position to help you. Unlike other 
manufacturers, R/M works with ai/ kinds 
of friction materials. So, you can be sure 
of a completely impartial, unbiased 
recommendation on which are best for 


THE TRADEMARK THAT SPELLS PROGRESS 
IN FRICTION MATERIAL DEVELOPMENT 


RAYBESTOS-MANHATTAN, 


EQUIPMENT SALES DIVISION: Bridgeport, Conn. 


« Chicago 31 - Cleveland 16 - 


you when you consult an R/M engineer. 
The full depth and breadth of R/M 

experience—the complete facilities of 

R/M’s seven great plants with their re- 

search and testing laboratories—are 

at your disposal to either develop a 

special material for your requirements, or 

to suggest how you 

can make effective 

use of R/M material 

already on hand. 

Write now for your free 

copy of R/M Bulletin No. 

500. Its 44 pages are loaded 

with practical design and 


engineering data on all 
R/M friction materials. 


INC. 


Detroit 2 - ee Angeles 58 


FACTORIES: Bridgeport, Conn.; Manheim, Pa.; Passaic, N.J.; No. Charleston, S.C.; Crawfordsville, Ind.; Neenah, Wis.; Raybestos-Manhattan (Canada) 
Limited, Peterborough, Ontario, Canada 


INC., Brake Linings » Brake Blocks « Clutch Facings e Sintered Metal Products e Industrial Adhesives 


FIRST IN FRICTION 


Mechanical Packings 


RAYBESTOS-MANHATTAN, 


Asbestos Textiles . Industrial Rubber . 


Engineered Plastics * 


Rubber Covered Equipment 


Abrasive and Diamond Wheels « Laundry Pads and Covers « Bowling Balls 





Chrysier imperial “80” —1924 


...engineering leadership 
and filtration by Purolator! 


Thirty-four years ago, that Chrysler came off 
the assembly line equipped with something 
entirely new: an oil filter. By 1956 when the 
Chance Vought F8U-1 Crusader shattered 
the national speed record, filters were 
accepted as basic components on all automo- 
biles and aircraft. Both events were mile- 
stones — both vehicles were protected by 
Purolator. 

The 1924 Chrysler seems a relic of another 
age, while the Crusader is as new as tomor- 
row. But the concept that got its start with 
the Chrysler has become fundamental every- 
where . . . any fluid — be it air, fuel, lube oil, 
hydraulic fluid or anything else—which is vital 
to the proper operation of any aircraft, auto- 


mobile or machine, must be filtered to be kept 
free of contamination. 

Purolator makes filters for every fluid known 
to man—for use in any conceivable applica- 
tion. The unique background of specialized 
know-how enables them to produce the best 
possible filters for the specific needs of the 
automotive industry — no matter what they 
are or when they arise. 


Filtration for Every Known Fluid 


PURQOLATOR 


PRODUCTS, INC. 


Rahway, New Jersey and Toronto, Ontario, Canada 
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How to squeeze out 
more payload 


on 50,000 pounds 
of oranges... 


This new bulk fruit trailer, by Miller Trailers, Inc., Bradenton, 
Florida, uses 36-foot long Bridgeport Aluminum Extrusions as upper 
rail sections. Because the trailers carry 50,000 pounds of oranges at 
one time, these rails have to be strong. They're light in weight, too, and that 
means more oranges can be carried per load between grove and 
concentrate plant. 
Construction like this with Aluminum Extrusions pays for itself in 
more payload and lower maintenance because aluminum is not only 
light and strong, but corrosion resistant and easy to clean. 
These rail sections are one of many Bridgeport shapes designed 
especially for truck and trailer construction. A complete line of 
these shapes is available without die charge. 
Whether you build or operate trucks and trailers, Bridgeport 
Aluminum Extrusions can help you increase payloads, reduce 
maintenance and get a stronger, more rugged construction. 
The Bridgeport Aluminum man in your locality 
is always ready to help you use aluminum 
extrusions to best advantage. 
Call him today. 


“sy 
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NEW BRIDGEPORT EXTRUSIONS BOOK—Write on your 
business letterhead for a copy of this comprehensive manual 
on aluminum extrusions, alloys, properties, limits, tolerances, 
joining, fabricating information, etc., including full-size draw- 
ings of Bridgeport’s complete line of truck and trailer shapes. 





For the veuy newest im s 
BRIDGEPORT. ALUMINUM  Bteserer 


Aluminum Extrusion and Forging Facilities at Adrian, Michigan 
Bridgeport Brass Company, Aluminum Division, Bridgeport 2, Connecticut * Offices in Principal Cities 
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Over 11 feet of ductile Bundyweld 
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Oil cooler for power-steering unit stands only 434” high, yet contains over 11 feet of 
2” x .035 Bundyweld Tubing. The inside diameter of the coil measures just 4.88”. This 
I.D. dimension is held to + 4” tolerance. Ends are double-flared with fittings attached. 







WHY BUNDYWELD BETTER TUBING 





< 


NOTE the exclusive 
Bundy-developed 
beveled edges, which 
afford asmoother joint, 



















Bundyweld starts as continuously rolled passed through a fur- Bundyweld, double- 

a single strip of twice around later- nace. Copper coating walled and brazed SIZES UP i absence of bead, and 
copper - coated steel ally into a tube of fuses with steel. through 360° of To ” | less chance for any 
Then it’s... uniformthickness,and Result... wall contact. ” 9D. | leakage. 
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go into oil cooler just 4° high 


Vital cooling coil for power-steering pump is precision-made 


with all fittings attached by Bundy’s efficient fabrication facilities 


This was the problem: cool the oil for a heavy-duty, 
hydraulic-power-steering pump; do it in limited space. 


Working together, Eaton Manufacturing Company and 
Bundy@ engineers found the answer: surround the 
hydraulic reservoir with a 43%4”-high cooling coil of 
Bundywelda Tubing. Result: as hydraulic fluid is 
pumped through over 11 feet of tubing, its temperature 
drops 25° to 35°F. 


Bundy’s skilled operators fabricate the oil cooler — 
assemble the fittings, double-flare the tubing ends, and 
coil the tubing. Tough fabrication jobs like this one 
look easy with highly versatile Bundyweld Tubing. 


Made by the exclusive process shown below, left, 
Bundyweld has high tensile strength, bursting strength, 
and resistance to vibration fatigue . . . is smooth, ductile 
and easy to fabricate. Bundyweld is the safety standard 
of the automotive industry ... is used on 95% of 
today’s cars, in an average of 20 applications each. 


If you need tubing for mechanical or fluid-transmission 
applications on cars, trucks or farm equipment, Bundy 
offers all this: free, expert engineering service; high- 
quality tubing in coils up to 2,000 feet .. . or fabricated 
to your specifications. You'll find it pays to contact 
Bundy first. Call, write or wire us today. 


BUNDY TUBING COMPANY, DETROIT 14, MICHIGAN 


WORLD’S LARGEST PRODUCER OF SMALL-DIAMETER TUBING ¢ AFFILIATED PLANTS IN AUSTRALIA, ENGLAND, FRANCE, GERMANY, AND ITALY 





BENT TO SMALLEST RADII FLATTENED END CLOSURE 
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problem brought to us by our customers. Bundy invites you to 
take advantage of this design service at any stage in the 
development of your product. 


Shown above are but a few of the fabrication operations which 
are possible with Bundyweld Steel Tubing. Many of these, 
and others not shown, were developed through solving a specific 


THERE'S NO REAL 


BUNDYWELD. TUBING 


Bundy Tubing Distributors and Representatives: Massachusetts: Austin-Hastings Co., Inc., 226 Binney Street, ae 42 © Pennsylvania: Rutan & Co.,1 Bala Ave., 
c Bala-Cynwyd ° Midwest: Lapham-Hickey Steel Corp., 3333 W. 47th Place, Chicago 32, South: Peirson-Deakins Co., 823. 824 Chattanooga Bank Bidg., 
Chattanooga 2, Tenn. © Southwest: Vinson Steel & Aluminum Co., 4606 Singleton Bivd., Dallas, Texas © Northwest: Eagle Metals Co., 4755 First Avenue, South, 
Seattle 4, Wash. © Far West: Pacific Metals Co., Ltd., 2187 S. Garfield, Los Angeles 22. Calif. © Pacific Metals Co., Ltd., 1900 Third Street, Son Francisco 7, Calif. 


Bundyweld nickel and Mone! tubing are sold by distributors of nickel and nickel alloys in principal cities. 


SUBSTITUTE FOR 
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This year alone, Alcoa will produce enough 
impact extrusions for the automotive indus- 
try to stretch from Los Angeles to New 
York—30,000,000 impacts! And the money 
saved by using impacts will stretch a long 
way, too—adding up to millions of dollars! 


Impacts are basically cup-shaped parts hav- 
ing cold-forged sections combined with ex- 
truded sidewalls. An impact that each of us 
holds every day is the familiar toothpaste 
tube. Impacts are made by placing an alu- 
minum slug in a die cavity and striking it 
with a punch. 


The punch has the shape of the inside of the 
part—the die cavity has the outside shape. 
As pressure is applied, the metal is forced 
up around the outside of the punch to form 
the walls of the part. The end section of the 
impact is forged under great pressure in the 
bottom of the die. The basic tooling used to 
produce closed end impacts can be modified 
to produce parts with many complex design 
features. Here are some impacts typical of 
those Alcoa has produced for the automotive 
industry : 


POWER STEERING 
COLUMN SUPPORT: 


This no-draft, precision impact re- 
duces costly machining and holds 
850 pounds psi hydraulic pressure 
without impregnation. It is typical 
of the strength with economy that 
can be achieved with impacts. 


TORQUE CONVERTER 
REACTION SHAFT: 


An excellent example of the ability 
of impacts to withstand stress load- 
ing is this shaft which is subjected 
‘\ to a torque of 800 foot pounds. 
Precision tolerances are achieved 
with impacting, together with free 
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machining characteristics for efficient production. 
The inside diameter serves as a bearing surface, 
eliminating the need for a bushing insert. 


in HYDRAULIC ACCUMULATOR: 

\ Use of impacts as pressure con- 
tainers is illustrated by this impact, 
designed to hold hydraulic fluid 
under pressures exceeding 1,000 
pounds psi. A controlled variable 
wall thickness was achieved. 


OIL FILTER CASE: 

An excellent example of design 
flexibility. This one-piece, seam- 
less, centertube oil filter case re- 
placed a welded assembly of two 
pieces of tubing and an end plate. 
The new case is more economical 
as an impact and more reliable 
than the assembled version. 


SPEEDOMETER DRUM: 


Impact extrusion is the only prac- 
tical method for producing this 
seamless, thin wall (.010’’) speed- 
ometer drum. Extremely close con- 
centricity is necessary to insure 
accurate balance. 


The design latitude, high mechanical proper- 
ties and economy of Alcoa® Impacts make 
them ideally adaptable to automotive appli- 
cations. It will pay you to take a long look 
at this versatile process. Our development 
division will work with you to help apply 
the process to parts for your new models. 


WRITE FOR FREE BOOKLET: 


Alcoa Impacts —Aluminum Company of 
America, 1844-J Alcoa Building, Pittsburgh 
19, Pennsylvania. 


THE ALCOA HOUR —TELEVISION’S FINEST 
LIVE DRAMA—ALTERNATE SUNDAY EVENINGS 


auto-makers millions of dollars!” 


ALCOA ¥ ALUMINUM gives every car more GLEAM AND GO 
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NEED A 
SPECIAL RUBBER PART 
TO LICK A 
TOUGH PROBLEM? 


4-STEP 
SERVICE 


assures a better end product 


Compounding special rubber to meet specific product require- 
ments has been a Phoenix specialty for over 25 years. 


Phoenix 4-Step Service can help you use natural or synthetic 
rubber in designing a better and often cheaper end product: 


We will (1) analyze your problem, (2) assist in designing the 
rubber component, (3) compound and test the most suitable 
rubber and (4) manufacture the part with traditional Phoenix 
craftsmanship. 


A Phoenix representative will gladly show you how Phoenix 


4-Step Service can help you lick a tough product problem, as 
it did in case of the flexible coupling below. 


THE CASE OF THE FLEXIBLE COUPLING 


A flexible coupling component of an automobile window and seat 

assembly called for rubber bonded to nylon. The problem was to retain 

this bond under extreme torque running as high as 180°. Additionally, 

the rubber must not rupture, must be resilient and flexible to all tem- 

3 peratures and be resistant to oil. These characteristics must be retained 

Leading Manufacturers for the life of the car. 

of Custom Molded Phoenix compounded a special synthetic rubber with all of the properties 

. required and successfully bonded it to nylon. The component has sur- 
Mechanical Rubber passed all expectations, thanks to Phoenix skills with rubber. 


RUBBER PRODUCTS DIVISION 
PHOENIX MANUFACTURING COMPANY 


JOLIET, ILL. - FOUNDED 1882 


Integrated Manufacturing Facilities: RUBBER PRODUCTS DIVISION, OIL AND GREASE SEAL DIVISION, 
FLANGE AND FORGING DIVISION, STEEL MILL DIVISION, HORSESHOE PRODUCTS DIVISION 
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Loor Krames 


reduce costs. add 


permit flexibility 


Integration of des 


im fime new cars 


are made with 


REYNOLDS G&S ALUMINUM 


beauty. 
and 


Sree oe 


From a cost standpoint, aluminum door frames . 
offer the advantages of tooling simplification, Reynolds Aluminum 


flexibility of styling modification, economy of THE METAL FOR AUTOMATION* 
construction, integration of design (rail, inner 

and outer trim molding, for example, can be 

combined into a single aluminum extrusion). 

From a sales standpoint, aluminum door frames The Finest Products 

will not rust, chip, pit, peel or flake. There’s Made with Aluminum 


added customer appeal in this lasting beauty Pe 
feature. aL UR Se ULE TL 
Strong, lightweight aluminum door frames 


are but one of many examples of how the auto- 
motive industry i is adding beauty, cutting costs 
and increasing design freedom with both alu- 
minum mill Seadiuele | from Reynolds and with 
parts fabricated and finished by Reynolds 
Aluminum Fabricating Service. 


PTRADEMARK 


The photos here illustrate examples of the 


. . . . *ye,° This new Reynolds automatic aluminum finishing system can 

vast fabricating and finishing facilities that Me: pe lp erg alidien senate ; 
r 2 inish e ize nd types of automobile parts and chemically 
Reynolds offers the automotive industry. From brighten or anodize them in different colors—and can handle 
these facilities come sales appealing color ano- several different jobs at the same time. An automatic coding sys- 


tem establishes the individual finishing specifications for each job 


dized parts with the “‘gleam of gold”’ and clear 
anodized parts with the “‘look of sterling.” From 
these facilities come quality parts... quality 
controlled from mine to finished part and 
backed by Reynolds technological know-how 
in producing and fabricating aluminum. Eco- 
nomical parts, too, because of Reynolds tre- 
mendous variety of the most modern fabricating 
and finishing equipment. 

For details on these facilities and for the Part of a battery of Reynolds Part of a battery of Reynolds 
assistance of Reynolds Aluminum Specialists Siete ier tie on sank ln ts Wabtinntee 
on mill product applications or on fabricated 1957 hood moldings. __ automotive parts. 
parts, contact your nearest Reynolds Office. Or 
write Reynolds Metals Company, Fisher Build- 
ing, Detroit 2, Michigan or Reynolds Aluminum 
Fabricating Service, 2009 South Ninth Street, 

Louisville 1, Kentucky. 


Reynolds Aluminum Fabricating Service 


BLANKING + EMBOSSING + STAMPING + DRAWING + RIVETING + FORMING 


The tank th Ww i g 
ROLL SHAPING + TUBE BENDING + WELDING + BRAZING ° FINISHING e tanks in this new Reynolds anodizing installation can handle 


parts 24’ long, 12’ high and 4’ wide, making it possible to handle 
hundreds of trim parts at one time. This half-block long system is 
another new addition to Reynolds multimillion dollar finishing 
facilities investment 
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1 BEARINGS 
BALL 1800 RETAINERS 


MOUNTED grrninc UNITS 


CLUTCH RELEASE BEARINGS 
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SPECIAL BEARINGS - PARTS 
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L/ 
Write for it direct on your comp 


tterhead 
or call the nearest sales office ‘phone num yer listed here 
Albany, N.Y. 


Chicago, Ill. Long Island City, N.Y. Richmond, Va. Wichita, Kans. 
ALbany 5-7568 Michigan 2-3513 EXeter 2-6116 Elgin 9-2483 AMhurst 5-5183 
Atlanta, Ga. Cincinnati, Ohio Los Angeles, Calif. Rochester, N.Y. Worcester, Mass. 
JAckson 4-2831 DUnbar 1-1678 Richmond 9-8114 HAmilton 6-3390 PLeasant 2-1976 
Auburn, Me. Cleveland, Ohio New Brunswick, N. J. San Diego, Calif. ° 
LEwiston 4-5446 PRospect 1-2020 CHarter 9-5200 BEimont 4-6439 CANADA 
Baltimore, Md. Detroit, Mich. New Haven, Conn. San Francisco, Calif. Calgary, Alta. 
Mulberry 5-2175 TRinity 5-7800 SPruce 7-5567 SUtter 1-0972 CHerry 4-7159 
Bangor, Me. Elmira, N.Y. New York, N.Y. Seattle, Wash. Dawson Creek, B. C. 
BAngor 2-4813 ELmira 3-9647 BArclay 7-9152 MUtual 3232 DAwson Creek 1103 
Binghamton, N.Y. Hartford, Conn. Newark, N. J. Spokane, Wash. — ee 
Binghamton 3-5469 ADams 3-4428 MArket 3-5322 Riverside 7-7193 Hamitine, ‘Ont. - 
Birmingham, Ala. Houston, Tex. Niagara Falls, N.Y. Stratford, Conn. Liberty 9-4172 
FAirfax 3-2591 CApitol 8-8511 Niagara Falls 4-8846 DRexel 8-2611 Montreal, Que 
Boston, Mass. Jacksonville, Fla. Philadelphia, Pa. Syracuse, N.Y. UNiversity 6-6737 
Algonquin 4-2802 Elgin 6-3357 POplar 5-1890 GRanite 4-7041 St. Catherines, Ont. 
Bridgeport, Conn. Jamestown, N.Y. Portland, Ore. Trenton, N. J. MUtual 2-8673 
DRexel 8-2611 JAmestown 9-9200 CApitol 7-0573 OWen 5-3484 Toronto, Ont. 
Buffalo, N.Y. Kansas City, Mo. Poughkeepsie, N.Y. Utica, N.Y. EMpire 2-1041 
UNiversity 5585 BAltimore 1-9696 GLobe 2-3560 UTica 2-4197 Vancouver, B. C. 
Charlotte, N. C. Lodi, N. J. Providence, R. |. Waterbury, Conn. BAyview 4154 
FRanklin 6-6577 HUbbard 8-8774 JAckson 1-6006 PLaza 3-2188 Winnipeg, Man. 


Winnipeg 93-4405 
Aetna AETNA BALL AND ROLLER BEARING COMPANY 


DIVISION OF PARKERSBURG-AETNA CORPORATION + 
In Detroit — Sam T. Keller, 1212 Fisher Building 


4600 SCHUBERT AVE., CHICAGO 39, ILL. 
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Schwitzer Corporation’s “Thermo- 
Modulated Drive’ — a hydraulic cou- 
pling that regulates fan speed accord- 
ing to engine temperature rather than 
engine speed. Cuts vibration and noise, 
frees extra horsepower. Unit relies 
on heat-stable Dow Corning 200 Fluid 
for dependable, maintenance-free 
performance. 


Dow Corning Silicone Fluids 


break the 


Whether it’s your current design or an idea still in the 
development stage — if practical application is limited 
by problems of thermal stability, there’s a good chance 
you'll find a solution in Dow Corning 200 Fluids. 


These inherently heat-stable silicone fluids maintain 
near constant viscosity and damping force over broad 
spans of temperature and time. Highly resistant to 
oxidation and permanent shear break-down, they are 
serviceable from —40 to 400 F. 


Among today’s many successful applications for 200 
Fluid in the automotive industry are crankshaft vibra- 
tion dampers, hydraulic couplings, dashboard instru- 
ments, dashpots, pneumatic springs and truck scales. 
How about your application? 


Technical assistance in applying Dow Corning 200 
Fluids is yours for the asking with no obligation, 
of course. 


THERMAL BARRIER! 


Viscosity vs Temperature, Dow Corning Silicone Fluids 


Get the FREE BOOKLET 
on Dow Corning 200 Fluids—gives 
complete data on properties, perform- 
ance, applications. Write Dept. 9121. 


Dow Corning CORPORATION 


ATLANTA BOSTON CHICAGO CLEVELAND DALLAS DETROIT 


LOS ANGELES 


MIDLAND. MICHIGAN 


NEW YORK WASHINGTON,D.C 
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This is the twenty-third of a series of advertisements dealing 
with basic facts about alloy steels. Though much of the in- 
formation is elementary, we believe it will be of interest to 


many in this field, including men of broad experience who 
may find it useful to review fundamentals from time to time. 


Annealing: Its Uses with Alloy Steels 


Broadly speaking, the primary pur- 
pose of annealing is to soften steel 
and make it more workable. An- 
nealing, as applied to alloy steels, 
may be defined as a process that 
heats above, and furnace-cools 
through, the critical range at a con- 
trolled, specified rate of speed; or 
that heats to a point within, and 
furnace-cools to a point below, the 
critical range. In either case, the 
choice depends upon the structure 
and maximum hardness desired. 

The first method produces a la- 
mellar pearlitic structure, while the 
second creates a spheroidized con- 
dition. These will be discussed sepa- 
rately in the following paragraphs: 

(1) Lamellar pearlitic structure. It 
should be mentioned at once that 
this structure can be obtained both 
as described above and by a modi- 
fied method known as -isothermal 
annealing. In the isothermal proc- 
ess, the steel is heated above the 
critical temperature (austenitized) 
then transformed at a_predeter- 
mined temperature, which depends 
upon the analysis. This operation 
requires two furnaces or salt baths 

one for austenitizing, one for 
transformation. 

Lamellar pearlitic structures are 
generally associated with machin- 
ability in carbon ranges from 0.20 to 
0.60 pet, provided the hardness does 
not exceed the optimum maximum 
Brinell numeral. This is especially 
true where critical tooling is in- 
volved. It is a very versatile struc- 
ture, as it gives best results in such 
operations as broaching, tapping, 
threading, deep drilling, boring, 
milling, and tooling as applied on 
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single- and multiple-spindle bar au- 
tomatic machines. 

(2) Spheroidized structure. There 
are two general fields of use for this 
type of structure when alloy steels 
are employed. In the low and me- 
dium carbon ranges, spheroidization 
is necessary for cold-shaping opera- 
tions, such as heading, extruding, 
drawing. In the higher carbon ranges 
(over 0.60 pct), it is mandatory 
where machining is involved, be- 
cause it tends to lower the hardness 
of the steel. 

As noted elsewhere in this dis- 
cussion, both lamellar pearlitic and 
spheroidized structures can be cre- 
ated through annealing. If you care 
for more details about these and 
other uses of annealing, and the 
results to be expected, by all means 
consult with our technical staff. 
Bethlehem metallurgists will gladly 
help you work out any problems. 
And when you are ready for new 
supplies of alloy steels, Bethlehem 
can offer the full range of AISI 
standard grades, as well as special- 
analysis steels and all carbon grades. 


If you would like reprints of this series of ad- 
vertisements from No. I through No. XX, please 
write to us, addressing your request to Publica- 
tions Department, Bethlehem Steel Company, 
Bethlehem, Pa. The first 20 subjects in the series 
are now available in a handy 36-page booklet, 
and we shall be glad to send you a free copy. 


BETHLEHEM STEEL COMPANY 


BETHLEHEM, PA. 
On the Pacific Coast Bethlehem product 
are sold by Bethlehem Pacific Coast 


Steel Corporation. Export Distributor: 
Bethlehem Steel Export Corporation 


BETHLEHEM STEEL 
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The BLUE-RIBBON ENGINE 
that “packages” Global Travel 


Setnaeoeent socom: oso oie sanongatSi. 


Across nations, over oceans, on the Polar and Great 
Circle routes between continents, the Curtiss-Wright 
Turbo Compound® engine is today “packaging” global 
travel in its most convenient form — non-stop direct to 
your destination. 


Behind this powerful engine, 41 of the world’s leading 
airlines have opened up new “blue-ribbon” routes 
around the globe, non-stopping distances of more than 
5,000 miles at speeds beyond 350 miles per hour, in 
luxurious Douglas DC-7s and Lockheed Super Con- 
stellations. Only the Curtiss-Wright Turbo Compound 
of all airline engines today is capable of this kind of 
long-range performance. 


When projected airline schedules are in full effect, 
more than 100 million global seat miles daily will be 
at your service on the fast, luxurious Turbo Compound- 
powered transports. 


LCM SUE Vee Ah) @ 
AE 


CORPORATION * WOOD-RIDGE, N. J. 
Worl’ CYincst Airergfl Cngines 


Divisions and Wholly Owned Subsidiaries of Curtiss-Wright Corporation: 
Waicut Agnonavuticat Division, Wood-Ridge, N. J. ¢ Proretten Division, Caldwell, N. J. *« Prastics Division, Quehanna, Pa. * Exvectronics Division, Carlstadt, N. J. 
Merats Processine Division, Buffalo, N. Y. * Sprectacties Division, Wood-Ridge, N. J. * Utica-Bexp Conronation, Utica, Mich. « Export Division, New York, N. Y. 
Cacowet, Waicut Division, Caldwell, N. J. * Asropuysics Devetorment Corporation, Santa Barbara, Calif. « Reszancu Division, Clifton, N. J. & Quehanna, Pa. 
InpusTatAL anv Scientiric Propucts Division, Caldwell, N. J. « Cuntiss-Waicut Evrora, N. V., Amsterdam, The Netherlands ¢ Tunsomotor Division, Princeton, N. J. 
Marquette Mera Propucts Division, Cleveland, Ohio +« Cuntiss-Waicut or Canava Lro., Montreal, Canada * Prorutsion Reseancu Corporation, Santa Monica, Calif, 
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bridges the GAP 


between babbitt and heavy duty 

copper-lead. Engine manufacturers 

find that the modest price is also 
a considerable advantage. 


4 pale aN -—, 


® High load-carrying capacity °* Excellent em- 
bedability © Extremely good comformability 
Low scoring tendencies ® High corrosion-resist- 
ance °* Bronze matrix structure °® Superior 
thermal conductivity © High fatigue resistance 
No hardening of crankshaft necessary °® No 


overplate required * Low cost advantage 


DETROIT ALUMINUM & BRASS CORPORATION 


DETROIT 11, MICHIGAN 


MANUFACTURERS OF ORIGINAL EQUIPMENT SINCE 1925 





WHY DOUGLAS ENGINEERS AND SCIENTISTS GO FURTHER... 


At DOUGLAS 


... your 
missiles assignment 
can be as big as 
your talents 


Now in its 16th year, the Douglas missiles 
program is projected far into the future 
by such exciting new projects as THOR 


Out of such veteran projects as Nike and 
Honest John are coming fantastic new mis- 
sile systems to challenge the finest engineer- 
ing talents in the land. 


Since early in World War II, Douglas has 
been engaged in missile projects of prime 
importance. New engineering teams are con- 
stantly being formed for research, design, 
development and production. Engineers 
advance rapidly as Douglas expands its 
leadership in this challenging field. 


You are stimulated to accelerate your 
career by the importance of each assignment 
...by the help of your associates who are 
recognized experts in missile work ... by the 
vastness of opportunity for engineers in this 
company that is run by engineers. 


There is no more promising future than 
that which awaits you in the Douglas 
Missiles Divisions. 


THOR — an intermediate range ballistics mis- 
sile now under development —has top priority 
in our country’s program for national defense. 


For complete information, write: 


E. C. KALIHER, 
MISSILES ENGINEERING 
PERSONNEL MANAGER, 
DOUGLAS AIRCRAFT COMPANY, 
BOX - 620-0, 


GO FURTHER 
SANTA MONICA, CALIFORNIA 


VL 


FIRST IN AVIATION 


SAE JOURNAL, SEPTEMBER, 1957 





a 
K 
fU 


KN 
_) 


AX 
ore 
tL | 


S88) 


Today more than one out of every three new cars is 

equipped with Muskegon piston rings. Muskego } rr 

on h ms a iori - : ae FF | Specify Muskegon 
design has proved its superiority — with advan- a Top Chrome 
tages like these that you should seriously consider Compression Rings 


for your 1958-1959 plans: 
Specify Muskegon 


1. Design: Muskegon works closely with your en- Center 
gineers to design piston rings that meet the exact Compression Rings 
requirements of every make and model engine 

df th li ti : ludi : Specify Muskegon 
.. and for other applications, including trans- Oil Control Rings 
missions, power steering and air compressors. 
These designs are worthy of the expense and 
time you put into new developments. 


Metallurgy: In piston rings, as in engines, it’s the 
right metal formed into the right design that 
makes for success. Muskegon’s metallurgical ex- 
perience has developed many piston ring firsts, 
such as lapped chromium plated steel segments, 
“Unitized” steel oil rings and chrome plated 
“Unitized” oil rings. 

Facilities: Muskegon is ready now, with the 
world’s largest piston ring foundry and modern 
machine equipment to produce all your produc- 
tion piston rings and ready-packaged service 
sets, with your own label. 


PLANTS AT 
P MUSKEGON. MICHIGAN 
Pi: Peet Ring Be SPARTA, MICHIGAN 
Muskegon offers you knowledge, skill and facilities oo DETROIT OFFICE: 


. , , * 521 New Center Bidg. 
to help make your engines for ’58 and ’59 the finest eneerta, wacruann ol toe tee 


ever. Muskegon Piston Ring Co., Muskegon, 
Michigan. Qimoe 1921... The engine builders’ sounce ! 
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Features of the new 
TORRINGTON DRAWN CUP 
ROLLER BEARING 


* rollers end-guided at pitch line (A) 


e shaft-riding retainer (B) designed 
to permit lubricant circulation 


e high capacity in small cross 
section (C) 


e long pregreased life 

¢ efficient at high speeds 
* mounted by press fit 
«simple housing design 


e low unit cost 


INTRODUCING 


a new low-cost precision roller bearing... 


THE TORRINGTON DRAWN CUP 
ROLLER BEARING 


For the first time, the advantages of drawn cup outer race construction are avail- 
able in a precision roller bearing. 

This compact, lightweight bearing consists of spherical end needle rollers, a 
One-piece hardened steel retainer and case-hardened thin-section outer race. De- 
signed to run on a hardened shaft or with an inner race, this new series takes a 
press fit in‘a simple housing without snap-rings or shoulders. 

Highly efficient roller guidance and lubrication are outstanding features. The 
shaft-riding retainer contacts the roller ends at the pitch line where guidance can 
be obtained with the least effort. The design provides ample storage for lubricant 
and promotes its circulation. 

These features make the new bearing particularly suited to applications requir- 
ing compactness with precision, high-speed endurance or long pregreased life. 

For information on sizes now available and for application assistance, call on 
our Engineering Department or write for the new bulletin, “Torrington Drawn 
Cup Roller Bearings.” THE TORRINGTON COMPANY, Torrington, Conn. — and 
South Bend, Ind. 


TORRINGTON BEARINGS 


District Offices and Distributors in Principal Cities of United States and Canada 


NEEDLE » SPHERICAL ROLLER + TAPERED ROLLER + CYLINDRICAL ROLLER + THRUST + BALL +» NEEDLE ROLLERS 
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Fit i¢ important in a hat. 


... but it’s more important ina 


rim because a poor fit results 


in WHEEL WOBBLE... 


Only Firestone 


Picce RIMS 


HAVE POSITIVE LOCKED-IN ALIGNMENT 
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FIRESTONE demountable rims for 
tubeless truck tires will fit a cast 
wheel so snugly that there will be 
NO RUN-OUT, NOR OUT-OF- 
ROUND conditions. Now for the 
FIRST TIME Firestone’s exclusive 
open-face* design allows sizing to 
an extremely close tolerance without 
distorting the tire bead seat. 


The INSIDE diameter of the 
mounting ring is PRECISION- 
PROCESSED to FIT the outside 
diameter of the cast wheel. This 
revolutionary advancement 
LOCKS the rim and wheel to- 

gether in perfect alignment .. . so 
snugly, in fact, that NO SPECIAL 
CARE is necessary in tightening the 
clamps, thus saving time and money. 
No other rim design GUARANTEES 
this positive locked-in alignment. 


For greater PEACE OF MIND, 
specify FIRESTONE one-piece rims 
... they cost no more! 


*Patent Pending 


FIRESTONE 
STEEL PRODUCTS CO. 
AKRON, OHIO 





ideal for Highway Hauling- 


CLARK sterpMatric Transmission 


Here’s happy and profitable news for all 
operators whose truck equipment takes punish- 
ment—Clark’s stePMatic Transmission. This 
transmission has proved particularly ideal for 
long-haul, high-speed operations. 


e Ten speeds—splitting ratios in between the 
normal 5-speed transmission ratios—giving 
28% steps to fit every hauling need. 


Transmission gears synchronized. Semi-automatic 
shift for the splitting ratios 


e Full control of gear-shifting at all times. 


e Spares engine—the right ratio for every grade 
prevents engine lugging—decreases hauling 
time and fuel consumption. 


e Increases transmission life—reduces shock 
loads. Less downtime for repairs. 


By all means write for full information 
on this highway-proved achievement of Clark 
engineering. 


TRANSMISSION DIVISION 


CLARK EQUIPMENT COMPANY 
Falahee Road ¢ Jackson “5, Michigan 
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better living 


When you make anything in metal for homes, kitchens 


and appliances, and you want enduring beauty and sales 


appeal in your product... design it, improve 


it and protect it with McLOUTH STAINLESS STEEL. 


specify 


Mc LOUTH STAINLESS STEEL 


Hi GuH QUAL = & € F A N D ’ et. ee 
for aime es home products 


im) 


4 McLoutH Stee. CorporaTiON perroit, MICHIGAN 


MANUFACTURERS OF STAINLESS 4ND CARBON STEELS 
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U.S. PowerGrip “Timing” Belts 
offer the automotive designer 
all these advantages : 


e no slippage, no take-up—allows long or short 
centers, high ratios. 


absence of metal-to-metal contact eliminates 
need for lubrication and housing devices. 


handles speeds up to 16,000 F.P.M., or so slow 
as to be imperceptible to the eye. 


close to 100% efficiency in positive power trans- 
mission. 

constant angular velocity. 

noiseless operation. 


imbedded with steel cables to provide high ten- 
sile strength. 


Mechanical Goods Division 


Just a few of the many automotive applications 

where U. S. PowerGrip® “Timing” Belts will im- 

prove on conventional power transmission drives 

are: camshaft drives * window regulators * gover- 

nors * generators * power steering * air conditioning. 
* o o 


“U. S.” also provides the automotive industry with 
a comprehensive line of molded and engineered 
rubber products, hose and adhesives. 


With U. S. Engineered Rubber Products, designers 
find they can do things impossible with other 
material. That’s because “U. S.” expertly molds 
rubber with any or all of these important properties: 
compression recovery * resistance to acid, various 
chemicals, oil, water * hot or cold tear resistance * 
required tensile strength and elongations. 


“U. S.” factory-trained engineers and power trans- 
mission experts are ready to serve you. Simply con- 
tact U. S. Rubber, Automotive Sales, Mechanical 
Goods Div., New Center Bldg., Detroit 2, Mich- 
igan. Phone: TRinity 4-3500. 


United States Rubber 
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0 VARIABLE-RATIO STEERING 
FOR SPORTS CARS 


> What's the advantage of variable-ratio steering for sports 
cars? For example . . . 15:22:15? 


> Simply stated, variable-ratio provides faster steering and 
quicker recovery for cornering, and slower steering and 
greater stability for high-speed, straight-ahead driving. 


P Variable-ratio is an exclusive feature of Ross Cam & Lever 
Steering. No other type of steering gear provides it. 


> Another inherent quality of Ross steering, that pleases 
drivers and helps make heavier vehicles handle like a sports 
car is “‘road sense”’ . . . a light, responsive touch, a feel of the 
road at all times. 


> Ross invites discussion of any steering problem: variable 
or fixed ratio, manual or power. 


ROSS GEAR & TOOL COMPANY, INC. + LAFAYETTE, INDIANA 
Gemmer Division + Detroit 


OFS STEERING 
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PLYMOUTH 


CHRYSLER 


Each one of the beautiful ’57 Chrysler Corporation 
cars features Enjay Butyl weather-stripping on the 
big, wrap-around windshield and rear window. 
With Enjay Butyl’s outstanding resistance to 
aging, moisture and sunlight, you can count on 
perfect performance for the life of the car. 


IMPERIAL 


FRONT AND REAR...ENJAY BUTYL RUBBER 
WEATHER-STRIPPING SEALS FOR SURE! 


Come rzin or shine, Enjay Butyl, the weather-proof rubber for window weather- 
stripping out-performs and out-lasts all other rubbers, synthetic or natural. 
Moisture-proof and impervious to sunlight, this is the rubber that combines 
outstanding shock resistance with unparalleled life-expectancy. 


In more than 100 places on today’s new cars, Enjay Butyl has demonstrated its 
profitable advantages over all other rubbers. Under the hood... in chassis and 
body... parts made from this super-durable, all-weather rubber have helped make 
today’s new cars safer, more comfortable, and mechanically more sound. For fur- B U T Y L 
ther information, and for expert technical assistance, contact the Enjay Company. 


Enjay Butyl is the greatest rubber value 

in the world . . . the super-durable rubber 

Ensay Pioneer in Petrochemicals with outstanding resistance to aging « 
abrasion « tear « chipping + cracking + 

ENJAY COMPANY, INC., 15 West 5ist Street, New York 19, N. ¥. ozone and corona « chemicals « gases « 


Akron» Boston + Chicago + Detroit * Los Angeles * New Orleans* Tulsa heat + cold + sunlight + moisture. 


194 SAE JOURNAL, SEPTEMBER, 1957 





For Leadership 
in Electrical Contacts Look to 


GENERAL PLATE 


Extensive new facilities are now completed and in operation at 
General Plate, offering customers a single source for an almost 
infinite selection of new and useful types and sizes of electrical 
contacts. 

Here are but a few of the new ideas in eontacts that have 
been developed commercially at General Plate. 


e@ Clad Electrical Contact Tapes — designed for high speed 
mechanized assembly — ideal for miniaturization — give 
increased performance at reduced cost. 


New Metal Bonding Processes — offer improved contact 
materials — include silver cadmium oxides, refractory metal 
mixtures and platinum group metals, as well as all regular 
silver materials. 

Trimetal Clad Projection Welding Contacts — a copper 
conductor between contact face and backing — provides 
higher specific heat with lower surface temperatures — gives 
greater contact capacity and longer life at lower cost. 

New Clad Button Projections — designed and produced to 
meet your specific application requirements — facilitate 
easier welding, provide better conductivity. 

New Silver Clad Rivets — put silver where it is needed, 
with lower cost backing materials for better fastening 
properties. 

Single and Double Inlay-Overlay-Top-lay — made by 
G.P.’s new exclusive P.T. cladding process — achieves per- 
manent bonding of preferred contact metals to practically 
any malleable base metal without intermediate bonding 
agents. 


With 41 years of General Plate metal cladding 

experience behind the emphasis now being put on G.P. 
electrical contacts, it will pay you to investigate. 

Technical data bulletins are available on request — 

just let us know what types of contacts you are interested in. 


‘tm | METALS & CONTROLS] CORPORATION 


ee General Plate Division 1109 Forest Street, Attleboro, Mass. 


FIELD OFFICES: NEW YORK, CHICAGO, DETROIT, MILWAUKEE, LOS ANGELES 
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He’s talking about the 


Life Heavy-Duty 


Direct Pressure Clutch 


“Since July, 1955,” says Mr. Stoddard, “we have some 
100 more heavy units equipped with the Lipe Direct 
Pressure Clutches. Some sixty units were so equipped as 
original specifications, with the remainder being change- 
overs from other makes and types of clutches. 

“We are at present taking delivery of the first of 122 
Model DF869 Diesels, all equipped with the DP clutch. 
From our past experience, we would not consider order- 
ing new equipment without specifying this clutch. We 
operate some 1,500,000 miles per month, and . . . we have 


If not had one wear out or burn out.” 
you would like trouble-free clutch 


performance like that of Arkansas Motor 
Freight in your vehicles . . . write to- 
day for complete details on the Lipe 4 Be R 0 A 5 HT A “s 
DP Clutch . . . now available in five + 

sizes for engines developing from 300 
to 1300 ft-lb of torque. 


Sl 
ae eee oe ee ee a 
SVG AC USE 1, &. 7 


MANUFACTURERS OF AUTOMOTIVE CLUTCHES & MACHINE TOOLS 
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Prove by comparison tests 
that Parker 0-rings 


seal better, 


Comparison tests will show you 
that Parker O-rings are better. You 
can’t see the difference. You can’t 
feel the difference. But in use, 
Parker O-rings actually do seal 
better and last longer! 

Why? Because Parker O-rings 
are precision-molded of superior 
compounds developed by exhaus- 
tive research and experimentation. 
Our engineering service will help 
you with your particular problems 
— whether in gland design or com- 
pound. From Parker, you get the 
right O-ring for your specific appli- 
cation. Compare Parker O-rings and 


Por 
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last longer 


discover the difference for yourself. 

These trouble-free, leakproof 
seals are carefully evaluated for 
elongation, tensile strength, com- 
pression set ratings, resistance to 
oils, fuels, chemicals and tempera- 
ture extremes. Exacting laboratory 
and service tests make sure that 
Parker O-rings meet applicable 
specifications. Whatever your re- 
quirements, Parker can supply the 
O-rings you need. 

Ask your Parker O-ring distrib- 
utor today for new O-ring Size 
Catalog or mail the coupon for 
your copy. 


ker 


Hydraulic and fluid 
system components 


Parker O-Lube is especially formulated for 


O-ring lubrication requirements. It comes in a 


handy, squeeze-tube container. 


RUBBER PRODUCTS 

DIVISION, Section 525-FF 

The Parker Appliance 

Company, 

17325 Euclid Avenue, 
Cleveland 12, Ohio. 

Please send: 

(] O-ring Size Catalog No. 5701 
[] O-lube Catalog No. 5840 


Oi ae eaiphn-<inhiniesetannantaninsiniatieneeilbaaliibias WU Utes 
ae 


ADDRESS___ 





city 








DOesign teadersnip in oil control for 


shafts and pistons since 1923 


eae es 


HIGH SPEED ener 


sealing problems? 


...-sOolve them 


with SIMPLEX 


Shaft speeds to 20,000 rpm and higher present 
special problems in shaft seal design — espec- 
ially when high temperatures or other special 
conditions may also be involved. 


To designers and builders of jet or reciprocat- 
ing engines and auxiliaries, SIMPLEX offers 
exclusive design principles and extended indus- 
try experience in solving similar problems. 
SIMPLEX products are original equipment in 
Allison, Pratt & Whitney, Wright and other 
leading aircraft engines. 


Whether your oil control problems involve 
shaft seals or piston rings, SIMPLEX engineers 
will be glad to help you work them out. Call, 
wire or write. 


Simplex Piston Ring Mfg. Co. 


12301 BENNINGTON AVENUE «+ CLEVELAND 11, OHIO 
75 N.E. 74th STREET © MIAMI 38, FLORIDA 


HIGH SPEED SHAFT SEALS 
AND PISTON RINGS 


“MONOBALL” 


Self-Aligning Bearings 


ROD END 
PLAIN TYPES TYPES 


Ext. 
INT 
PATENTED U.S.A 


All World Ragin Reserved 


CHARACTERISTICS 


ANALYSIS RECOMMENDED USE 


Stainless Steel For types operating under high temper- 
Ball and Race ature (800-1200 degrees F.). 


Chrome Alloy For types operating under high radial 
Steel Ball and Race ultimate loads (3000-893,000 Ibs.). 


Bronze Race and { For types operating under normal loads 
Chrome Steel Ball with minimum friction requirements. 


Thousands in use. Backed by years of service life. Wide variety 
of Plain Types in bore sizes 3/16” to 6” Dia. Rod end types in 
similar size range with externally or internally threaded shanks. 
Our Engineers welcome an opportunity of studying individual 
requirements and prescribing a type or types which will serve 
under your demanding conditions. Southwest can design special 
types to fit individual specifications. As a result of thorough 
study of different operating conditions, various steel alloys 
have been used to meet specific needs. Write for revised Engi- 
neering Manual describing complete line. SAE 57 


SOUTHWEST PRODUCTS CO. 


Re Le ee eh Lee ead 1) 


The following specifications were published 
on August 1, 1957: 


AMS 4384, MAGNESIUM ALLOY SHEET, 
HK31A-0 


AMS 4385, MAGNESIUM ALLOY SHEET, 
HK31A-H24 


Copies will be available on request at this 
time. However, these specifications will be in- 
cluded in the set of New and Revised AMS 
specifications that will be released shortly after 
September 15. 


You may purchase these specifications 
from the 


SOCIETY OF AUTOMOTIVE 
ENGINEERS, INC. 


485 Lexington Ave. — New York 17, N. Y. 
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You ought to have 
a copy of our 


PUBLICATION LIST 


This 8-page bulletin lists and 
describes all the current pub- 
lications on the principal 
families of A-L Products: 
stainless and_heat-resisting 
steels, tool and die steels, 
electrical steels and alloys, 
permanent magnet materials, 
and Carmet carbides. There 
is a handy order form for 
your convenience in getting 
the material you need: tech- 
nical and fabricating data, 
information on applications 
and fields of utility, etc. 
Write for your copy. 


ADDRESS DEPT. SA-93 


You don't have 


to shop around... 





Do you need 
better ways to 
strip paint? 


When tough finishes resist 
your present stripping meth- 
ods, you may need help on 
some of these problems: 


ey mS 


Sg 
PAINT 


. ureas eT 


Materols & Methods 


How to strip oil-base paints... 
alkali 
° resin base 
wrinkle fin 
ishes . . . nitrocellulose lacquers 


.alkyds.. 


synthetic enamels. . 
resistant plastics. . 
paints ...japans.. 


. phenolics . . 


How to strip zinc chromate prim 
ers without etching aluminum. 


How to strip paint from vertical 
surfaces and undersurfaces where 
thin-bodied strippers run off 
without doing their work. 


How to strip metal parts that are 
too large to be soaked in tanks. 


How to strip paint, pigment res 
idues, phosphate coatings and 
rust in one operation. 


How to strip paint from rejects, 
conveyor chains, racks and hooks 
in continuous operation. 


Oakite has more than a dozen fine strip- 
ping materials for these and similar jobs. 


FREE For information on problems 1, 2, 3 and 
4 ask for a copy of “How to strip paint’’. For 
more on problems 5 and 6 ask for “‘Here’s the 
best shortcut in the field of organic finishing’. 
Write to Oakite Products, Inc., 26H Rector 
St., New York 6, N. Y. 


OAKITE 
- 


Export Division Cable Address: Oukite 


Technical Service Representatives in Principal Cities of U.S. and Canada 


ENGINEERS 


You Have An Excellent Future Working For 


CATERPILLAR TRACTOR CO. 


THE 


WORLD’S 


LEADER 


In the field of Crawler Tractors, Motor Graders, 
Diesel Engines and Earthmoving Equipment. 


Due to vast expansion program, excellent oppor- 


‘ 


tunities exist in our Sales (Graduate Engineers), 
Service, Research, Manufacturing and Engineer- 


ing Departments for: 


Mechanical 
Electrical 


Civil (Recent Graduates) 


Agricultural 


Mathematicians (Computers) 


Metallurgical 
Chemical 
Physicists 
Architects 
Estimators 


Interested persons may send resume to Mr. P. C. 
Perry, Professional Employment Coordinator. All 
inquiries will be treated on a confidential basis. 


EMPLOYMENT DIVISION 
CATERPILLAR TRACTOR CO. 


Peoria, Illinois 


NO MORE 
VAPOR LOCK! 


That’s why 
Bendix Electric 


Fuel Pump Sales 


are Zooming 


There’s no substitute for on-the- 
job performance. That’s why 
people who have tried all the 
others always come back to the 
Bendix* Electric Fuel Pump 
when they need “must do”’ per- 
formance. The Bendix pump 
has passed all the tests. Under 
military supervision, it proved 


itself at 114° Fahrenheit as well 
as at 76° below zero. No other 
pump anywhere near its price class 
could make the grade. The 
Bendix Electric Fuel Pump is 
easy to install and service, de- 
livers more gallons per hour— 
and positively eliminates vapor lock. 
It’s the best fuel pump built. 


*REG. U.S. PAT. OFF, 


“Condi” 
ELECTRIC FUEL PUMP 


BENDIX AVIATION CORP. (Eclipse Machine Div.), Elmira, N.Y. 


SAE JOURNAL, SEPTEMBER, 1957 





Carburetor bearings made of Du Pont TEFLON 


tetrafiuoroethylene resins 


solve sticking problem, cut fabrication costs 


The commonly encountered problem 
of slip-stick action was eliminated in 
production carburetors by redesigning 
with bearings of a TEFLON resin. Added 
to the benefit of improved performance 
was a drastic lowering of bearing costs. 
Previously, throttle shafts had been 
chrome-plated. The use of bearings of 
a TEFLON resin cut costs 28 times. 


Here, the extremely low coefficient 
of friction of bearings of TEFLON tetra- 
fluoroethylene resins was used to good 
advantage. (In addition, the static and 
kinetic coefficient of friction of beaz- 
ings of TEFLON resins is the same.) 
Many other examples can be cited 
where this property was successfully 
applied in automotive assemblies. In 
one such instance, sleeves of a TEFLON 
resin were used to replace oilite bear- 
ings in truck distributors. Bearing costs 
were reduced 12 times. 


Other advantages go hand in hand 
with the use of TEFLON resins. Mainte- 
nance is often eliminated. TEFLON tetra- 
fluoroethylene resins used for gasketing 

sinet Utes thet ct acetates ee, eR cane ye Ee | nn ae tol od cine, No sete 
sinianted the serious problem of slip-stick Gale, Von tute, setehignn. Shela Gaaeiden of tive chemical or exhaust product can 
action caused by gums in gasoline and have TEFLON 1 by Modern Industrial Plastics, Inc., damage them. They are unaffected by 
reduced fabrication costs. Many 1957 auto- Dayton, Ohio.) temperatures to 500°F. and will not 
lose their toughness or become brittle 
even at cold temperatures that turn 
SHOCK-ABSORBING and suspension alcohol to slush. Parts made of TEFLON 
systems may well be improved by resins do not swell or deteriorate in any 
taking a hint from this aircraft nose way as a result of weather extremes or 
gear design. It uses scraper rings wet conditions and can be designed into 
and spiral back-ups fabricated from assemblies where lubrication is difficult 

a TEFLON tetrafluoroethylene resin. or impossible. 


No hydraulic fluid can injure this Take advantage of the many mechan- 
tough material. Seals of TEFLON res- ical, electrical, chemical and thermal 
ins compensate for bore irregular- properties of TEFLON tetrafluoroethy!- 
ities . . reduce leakage to a mini- ene resins for your designs. Make sure 
mum. TEFLON resins are ideal for you're not overlooking any of the out- 
making pneumatic and hydraulic standing properties of this unusual en- 
seals and packings. gineering material. Mail coupon today. 


E. |. du Pont de Nemours & Co. (Iinc.), Polychemicals Dept. 
Room 59, Du Pont Building, Wilmington 98, Delawore 


TEFLON® 
is a registered trademark... SEND FOR 


TEFLON is Du Pont’s registered trade- INFORMATION 


mark for its fluorocarbon resins, in- 

cluding the tetrafluoroethylene resins iti 

discussed herein. This registered sed aomtonm pepe 
trademark should not be used as an and application data on 
adjective to describe any product, nor Du Pont TEFLON tetra- 
should it be used in whole, or in part, fluoroethylene resins, 
as a trademark for a product of an- mail coupon 

other concern. , 


Please send me more information on Du Pont TEFLON 
tetrafluoroethylene resins. | am interested in evaluating these 
materials for i ui 


Vame 





Company ______ . Position 


Street__ 


City. ae 


Type of Business fae 
in Canada: Du Pont Company of Canada (1956) Limited, P. 0. Box 660 Montreal, Quebec 





Exciting News from QWUEZ2 


‘Sentry Pedesta 


S t with the Mi/sco 4 
fa UFT-N-TILT ‘Feature “Gl 


Wie ce 
LEATHER COVERED 


" FOAM RUBBER SEAT 
“ ON ea 


FORE AND AFT 
’ = eco 


ADJUSTMENT 


ee eee 


LIFT-N-TILT 
Peel hed, 


be ne ede | 


VERTICAL 
Pee hata ks 


ae 


BZ SWIVELS TO FOUR 
90° POSITIONS 


oN 
F 


PUM ts Meee ae 
TT a Md 
versatile pedestal seat 
TM Ml la Cee le hale -t 
hu meal lil) 
' Thame ile MT h Zt Ly 
: ; oie Met) 11-1 Male 


Operators like the Milsco WT 
patented “Lift-N-Tilt” the 
feature of the “Sentry” 
seat. The spring-action 


ole ae 
Tia -y 11 Mote Cte) 
eT To Milam olla ce 


lever allows for quick cranes and shovels and 


tilt adjustments. Com- 


Ege oA ige tetas gee other types of mobile 


Te staal 


adjustments also 


where your 
seating dollar 


goes farther 
> 


2744 N. 33rd St., Milwaukee 45, Wis. 


Send for your Handy Guide 


to the finest 
in Sponge Rubber today! 


UNITED STATES RUSSER 
RAUGATUCK, CONNBCTICUT 


For your ready reference—13 different actual Kem-Blo 


swatches included in this handy, file-fitting folder 


U.S. Kem-Blo is a light... flexible .. 


It will take hundreds of thousands of compressions without 


.elastic sponge rubber. 


matting down. The perfect sponge rubber for your routine and 
problem jobs, Kem-Blo can be made to meet your specifica- 
tions...for size...for performance...in any width, compres- 
sion, shape and thickness. Choice of many colors, too. 

Order your file-fitting Kem-Blo Swatch book today! Write: 


U. S. Kem-Blo Dept. at address below. 


Naugatuck, Conn 
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c / Rochester Fuels 
GM’s Famous Five 


. » » With custom fuel controls designed for 
outstanding performance and economy! 


Advanced engine design gets the "GO”-ahead from 
Rochester. Maximum performance and economy are 
achieved through every operational range with 
Rochester’s wide choice of fuel controls: 


IMPROVED STANDARD CARBURETION, matching 
every engine advance with ever-increasing efficiency. 


PROGRESSIVE CARBURETION, giving peak performance 
and economy with three linked dual-downdraft units. 


ADVANCED FUEL INJECTION, setting new standards 
in performance, torque and precision fuel control. 


Rochester fuel controls are tailor-made to individual 
engine characteristics, designed to reach optimum output. 
That’s why they’re the perfect '"GO"’-between for the 
new Cadillac, Buick, Oldsmobile, Pontiac and Chevrolet. 


SCHESTER 
AUTOMOTIVE General Motore, Rochester, W-¥. 
FUEL CONTROLS 
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This Gives the Answers 


TO YOUR AERONAUTICAL DRAFTING PROBLEM 


AIRCRAFT 
MANUFACTURERS 


ENGINE 
PROPELLER AND 
ACCESSORY 
MANUFACTURERS 


AIRLINE OPERATORS 


The only industry standard on aeronautical drafting practices 


SAE Aeronautical Drafting Manual includes Twenty-three leading engineers, representing all 
drafting recommendations for the aircraft and phases of the aeronautical industry, developed 
engine manufacturers, the propeller and acces- this manual. It is receiving wide acceptance, 
sory manufacturers and the airline operators. both by the industry and educational fields. 


NOW AVAILABLE—A full set of new and revised pages (47) for insertion in the January |, 1956 Edition of 
the SAE Aeronautical Drafting Manual originally issued June |, 1946. Price $2.50 


ALSO AVA!LABLE—Complete new revised manual dated February |, 1957 which includes the latest revision 
at the following prices $5.00 without binder $7.00 with leatherette silver printed binder 


.50 without binder For quantity orders, 10 copies or more $6.50 each with binder 
.25 without binder For quantity orders, 25 copies or more $6.25 each with binder 


ORDER NOW BY WRITING TO THE 
SOCIETY OF AUTOMOTIVE ENGINEERS 


485 LEXINGTON AVE. ® NEW YORK 17, N. Y. 
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NOW-—a truck governor that regulates 
road speed—not engine speed 


For the first time, truck fleet operators 
can get accurate, predetermined econ- 
omy results with all trucks by having 
all trucks operate at road speeds which 
have proven most economical. The new 
Holley roadspeed governor is driven 
relative to rear wheel speed instead of 
relative to engine speed. It can easily 
be calibrated for any truck gear ratio 
and has been successfully tested over 
thousands of miles of road conditions. 


The Holley roadspeed governor can be 
used in conjunction with the engine 
speed governor. Thus, if the vehicle is 
running in one of the lower gears and 
the engine reaches its governed speed 


For more than half-a-century 
original equipment manufacturers 
for the automotive industry. 


before reaching the predetermined mile 
per hour setting, the engine speed gover- 
nor controls. In the event that road 
speed is reached prior to the engine 
rpm maximum setting, as in high gear, 
the roadspeed governor controls. 


The roadspeed governor offers fleet 
operators a complete governing system 
designed to allow maximum horse- 
power under extreme load conditions 
and yet providing pinpoint control of 
road speed for maximum economy. 


For more information on the Holley 
roadspeed governor, simply send a re- 
quest on your letterhead. 


The Holley road 
engineered to regulate actual road speed, 
is designed to eliminate mechanical 
trouble and prevent malfunctioning 


neu speed governor, 


CG. 11955 E. NINE MILE ROAD @ WARREN, MICHIGAN 





offers the .... 


@ AN SAE MANUAL—the Blast Cleaning 
Manual—SP-124, newly listed with our pub- 
lications, is priced at $2.00 per copy to SAE 
members and $4.00 per copy to nonmem- 
bers; quantity prices upon request. 


@ A “HOW-TO-DO-IT” BOOK—SAE Blast 
Cleaning Manual, the work of Division XX— 
Shot Peening, Iron & Steel Technical Com- 
mittee, instructs engineers, designers, and 
shop men in blast cleaning “know how.’ 


@ A FIRST COMPLETE STORY—the Man- 
ual fully discusses blasting abrasives, blast 
cleaning machines, production procedures 
and process specifications; includes 36 
illustrations and 3 tables. 


ORDER BLANK 
Society of Automotive Engineers 
485 Lexington Ave. Add 3% city sales tax for deliveries in N. Y. C. 


New York, New York 
Please send me .... copies of SP-124 (Check) (Cash) (Coupons) 
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Bring on the SHOCKS 
and EXTREME VIBRATION 


are cushioned to end 
tube fitting failures ! 


Imperial Flex fittings thrive on vibration, mechanical 
shock and minor tube movement. Eliminate a common 
cause of fitting failure ...and the need for costly 
flexible hose lines in many cases. In fact, if properly 
connected, Flex fittings will never fail under extreme 
vibration. 


Speed installation too — Simply slip nut and sleeve over Why Flex fittings can’t fail 

tubing. Insert tubing into body and tighten nut. That’s Like resilient mountings for automobile engines, 
all! Make pressure-tight joints on all seamed and seam- Flex sleeve permits tube to flex back and forth 
less tubing, including scored tubing or tubing with through angle shown. Tubing can’t wear because 
surface defects. Can be disconnected and reconnected metal-to-metal contact is snubbed. Flex fittings 
repeatedly without danger of leakage! Even slight are available for % to %” O.D. tubing. 
misalignment will not cause leakage. : 

Built to take punishment — Proved superiority on severe go — 4G Trucks, tractors, heavy 
applications is a matter of record. Forged bodies on OE = : power equipment, 
elbows and tees are tough, rugged. Sleeve withstands ~ _ earthmovers all thrive 


asoline and oil flexes rfectly in sub-zero to on Flex fitting vibration-proof protection. Make a test 
oe0°F temperatures. } PS application on your product NOW. 


Write for Catalog No. 344, 


SE sree 
B : 1225 W. Harrison St., Chicago 7, Ill. 
; — In Canada: 334 Lauder Ave., Toronto, Ontario ¥ 
207 


SAE JOURNAL, SEPTEMBER, 1957 





@ each coupon book buys $10.00 worth 
of SAE meetings papers and Special 
Publications; it costs $9.00. Each 
coupon is worth 50¢. 


@ each book is good for a minimum of two 
years. 


@ coupons will be accepted at National 
Meetings or with mail orders for SAE 
meetings papers and Special Publica- 


tions. 


@ coupon books save you time and trouble. 


TT ————— OO 
(It is requested that cash or check accompany your order for coupon books) 
Add 3% city sales tax for deliveries ia N. Y. C, 


SPECIAL PUBLICATIONS DEPARTMENT 

Society of Automotive Engineers 

485 Le m Ave. 

New York, N. Y¥. 

Please send me SAE coupon books at $9.00 each. (Check (cash) for is enclosed. 
(Name) 

(Company Name) 


(Company address) 
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NEW SILENCER 


for air exhausts 


High noise levels are 
effectively reduced 
by a new silencer de- 
veloped by Air-Maze 
Corporation. Fits di- 
rectly to exhaust 
ports or piping. 
Breaks up shock 
waves to attenuate 
objectionable noise 
without noticeably 
efficiency 





impairing 


of air operated equipment. 


Standard sizes for 44”- 4”- 32”- 14”- 34” pipe sizes. 


Write for details in Bulletin KK-657, THE 
AIR-MAZE CORPORATION, Cleveland 28, Ohio. 
Department SJ-9. 


s 

Sales Engineers 
e Synthetic Lubricants 

and Hydraulic Fluids 
Prominent multi-plant chemical manufacturer has 3 
immediate openings for young sales engineers to 
participate in a vital sales development program to 
meet requirements of industrial hydraulic and 
lubricant applications. 
Candidates should have a degree in mechanical, 
automotive or petroleum engineering or equivalent 
with some experience in hydraulic systems engineer- 
ing or lubrication. However, consideration will be 
given to allied sales engineering or service 
experience. 
Positions require alert, aggressive sales-type 
individuals who will receive initial training in 
New York area and eventually be reassigned to the 
Great Lakes area. Good salary with liberal employee 
benefits. Write in complete confidence stating age, 








education, experience and salary requirements to 
box #183. 


SAE JOURNAL 
485 Lexington Ave., New York 17 
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Warn Against 
Internal Breakdowns 


iagih 1} mF 2 aL 


LISLE 
pant? Me CHIP 


OSperectous 


Safeguard aircraft engines and accessory 
units and provide a quick, positive means of 
determining the presence of ferrous metal 
chips or particles in lubricating oils by in- 
stalling Lisle Magnetic Chip Detectors. 
Attracted to the Detector by its powerful Alnico magnet, the 
particles bridge an electrically insulated gap between the 
magnet and Detector body. A ground check with a continuity 
tester — without removing the Chip Detector — indicates the 
accumulation of metallic particles, 


We 
LISLE gh A 


offer unusual protection anywhere there are 
moving parts in a fluid. The powerful 
Alnico or Cobalt magnet in a Lisle plug 
captures harmful metal particles present in 
the lubricant, keeping them from recirculat- 
ing. Removal of these ferrous chips and 
shavings greatly reduces wear and damage 
to bearings, gears and other moving parts. 





Engineers: Write for sample Magnetic Plugs for testing. State 
thread size. Complete catalog on plugs and chip detectors will be 
sent without obligation. 
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now... 


Tai elt 
into STRESSPROOF’ 


steel bars 





and the pennies you save add up to dollars! 






New Copper Controlled Chemistry 
improves machinability, gives added 
wear resistance, and resists corrosion 


Production increases by as much as 15% to 50% have been 
achieved in customer tests comparing STRESSPROOF 

with and without copper. 

The centrolled addition of copper to the STRESSPROOF 
chemistry improves machinability, gives added wear resistance, 
and resists corrosion. In addition, yield strength is 

guaranteed . . . 100,000 p.s.i. in sizes through 2” and 90,000 
p.s.i. in sizes over 2”—and STRESSPROOF requires 

no heat treating. 


JUST PUBLISHED: A new engineering report, ““The Effect of 
Copper, Abnormally Heavy Drafts. Furnace Treatment and 
Die Practice on STRESSPROOF Steel Bars.” Copies 


are available on request. 


La Salle sr22.. co. 


1458 150th Street, Hammond, Indiana 
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But vital innards are kept grit-free and 
oil-tight with seals of AMERICAN FELT 


The Traxcavator, made by Caterpillar Tractor Co., is called on to handle 
some mighty tough jobs. Logging, grading, loading gravel and dirt 
are just a few. Under these conditions even the best-made engines 
and machines need their vitals protected against grit, dust, water and 
mud, and at the same time have the oils and greases kept grit-free 
and sealed in. To do this dual job of keeping out dust and grit and 
keeping in oil and grease, Caterpillar Tractor Co., Peoria, Illinois uses 
seals of American Felt . . . in their D4 Tractor, No. 955 Traxcavator 
shown and other pieces of equipment ... to insure reliable performance 
and long life. 

American makes various types of felt for sealing purposes, and 
supplies it as desired, including the very important laminated synthetic 
rubber and felt OILFOIL seal, cut to size. For information, write for 
Data Sheet No. 11, “Felt Seals, Their Design and Application.” 


*Caterpillar, Cat and Traxcavator are Registered Trademarks of Caterpillar 
Tractor Co. 


212 






CUTAWAY of a Caterpillar No. 955 Traxcavator to show 
one of the spots protected by seals of American Felt. 


American felt 
Company 





GENERAL OFFICES: P.O. BOX 5, CLENVILLE, CONN. 


SALES OFFICES: New York, Boston, Chicago, Detroit, Cleveland, 


Rochester, Philadelphic, St. Lowis, Atlanta, Dallas, Boynton 
Beach, Fia., San Francisco, Los Angeles, Portland, Seattle, 
San Diego, Montreal. — PLANTS: Glenville, Conn.; Franklin, 
Mass.; Newburgh, N. Y.; Detroit, Mich.; Westerly, 8. |. — 
ENGINEERING AND RESEARCH LABORATORIES: Glenville, Conn. 
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Twice the 
gasoline mileage 
—far longer 
tire life, too 


Allison automatic transmission boosts 
profits for West Coast paving contractor 


Hauling hot asphalt, or anything else, a 
contractor’s trucking costs often mean the 
difference between profit and loss. 


This West Coast contractor, operating a 
straight stick truck, was getting only 2-3 
miles per gallon—frequently needed recaps 
on driving wheels. 


Since switching to a truck with an Allison 
automatic transmission he is getting 6-7 
miles per gallon—tread on driving wheels 
lasts far longer. 


The Allison automatic transmission for 
highway haulers is a combination torque 
converter six-speed automatic transmis- 
sion, and hydraulic retarder, all in one. It 
was developed by Allison from the famous 
TORQMATIC DRIVES that have proved them- 
selves in the heaviest off-highway haulers. 


Allison automatic transmissions are now 
available in leading truck makes. Ask your 
truck dealer. 


ALLISON DIVISION OF GENERAL MOTORS 
Indianapolis, Indiana 


] 
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FE TIMKEN TELEVENTS 
ON NETWORK TY 


Two big hour-long spectaculars this fall 


Over 126 NBC STATIONS, SEPTEMBER 23rd 


"Eleven Against the Ice”, the story of the Antarctica 
Turnpike. See men and machines build a trail across 
Antarctica’s frozen wastes—in spite of 200 mph winds, 
temperatures of 120 degrees below zero and crevasses 
big enough to swallow a 20-story building. It’s a tri- 
umph of engineering and human courage, a whale of 
a television show. 


Over 142 NBC STATIONS, NOVEMBER 21st 


“The Innocent Years”. Recaptured from exciting old 
films and newsreels, you'll see happy days relived. 
Experience the excitement of ‘“Teddy” Roosevelt, Thomas 
Edison and Mark Twain in action. Hear songs like: 
“In the Good Old Summertime”, “‘He’d Have to Get Out 
and Get Under’”’. Enjoy the fun of family picnics, the joys 
of people in the last untroubled time in our history. 


And commercials that help you sell... 


See How man stumbled on See Why America’s railroads 
the concept of the wheel. have always led the world. 


Years of national and trade advertising, backed 
by their superior performance, have made 
“Timken” the best-known name in bearings 
—a name that helps to sell the products 
that use Timken® bearings. Now, network 


TRAC 


See Why Americans jump for See One manpusha freight 
the latest thing in cars. car all by himself. 


television will build an even greater aware- 
ness of Timken bearings—make them an 
even bigger sales plus in the equipment you 
sell. The Timken Roller Bearing Company, 
Canton 6, Ohio. Cable address: ““'TIMROSCO”’. 


MKEN TAPERED ROLLER BEARINGS 





